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THE TABULAR VIEW 


Vork. - - What periodic dislocation of the economic 
system means has in the past been a subject monopo¬ 
lized by theoricians, statisticians, analysts, to be 
charted and tabidated mainly in terms of price move¬ 
ments, supplies of this or that, even sunspots. Our own 
times, however, have .seen a .shift in treatment, as in 
photographic studies of the submerged and the dis¬ 
possessed. Economics has turned to direct discussion 
of the human beings involved in depression. Eli 
Ginzberg, who sketches research in the subject (page 

I. 50), has been on the staff of the School of Business at 
Columbia since 1935. He held the Cutting traveling 
fellowship from Columbia the year before, studying 
conditions in large-scale American industries. Dr. 
Ginzberg has published several volumes on economic 
topics and contributes frequently to journals. 

Forward. — Designer of airplanes and airships, founder 
in 1914 of the Institute’s pioneer cour.se in aeronautical 
engineering, builder at M.I.T. of the first wand tunnel 
in this country, member of the National Atlvisory 
Committee for Aeronautics, Jerome C. Hunsaker, 
’12, bears a di.stinguished reputation in aviation. His 
survey of technical advances in that field (page 152) is 
based uj)on his address as retiring vice-president of the 
engineering section of the American Association for the 
Advancement of Science. 

Dynamic. — The crowded days of the Renaissance 
saw many modern activities attain to firm beginning 
stature. This was the period of the explicit formulation 
of the metallurgical art that earlier had been carried in 
the minds of its exponents — a reduction of ideas, a 
cupeling of concepts. Cyril Stanley Smith, ’26, re¬ 
search metallurgist of the American Brass Company, 
who is also historian and antiquary of the art, de.scribes 
for Review readers (jiage 155) some of the principal 
events involved. A member of the Institute’s staff in 
the year following his completion of graduate study 
here in 1926, Dr. Smith is a frequent and stimulating 
writer on matters metallurgical. 

Milliinicrocosnios. — A .strange dimension of matter 
is that of the colloids, where properties change for rea¬ 
sons which mu.st be ascertained by the remotest of 
remote control. As familiar as one can be with the 
elusive inhabitants of this region is Ernst A. Hauser, 
.\ssociate Professor of Chemical Engineering at Tech¬ 
nology, who writes about them (page 158) with the 
authority of wide re.search. From Dr. Hauser’s work 
resulted, among other things, the first commercial 
process for concentrating latex. 

(iroundwood. — Groundwork for the establishment of 
Canada’s great paper industry drew on the abilities of 
her neighbor to the south, in an example of inter¬ 
national co-operation ably reported (page 161) by 

J. N. Stephenson, ’09, who, editor of the Pulp and 
Paper Magazine of Canada, medalist of the industry’s 
technical association, knows well whereof he .speaks. 

Ticker. — To the Cover Club this month comes 
Vernon E. Whit.m.\n, ’22, with an interesting magnifi¬ 
cation of what makes time fly. 
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Jmt for Fiin! 

CHALLENGE 

TO YOUR INGENUITY 


BUSINESS men use percentage constantly, 
yet past experience leads us to believe that 
less than one in five will answer the following 
problem correctly! Try it. 



Suppose that castings costing 10 cents each 
are to be machined to form automobile parts. 
Each casting passes through 3 operations. Each 
operation costs 10 cents per casting passing 
through it. If, after each operation, inspectors 
discard 20% of the castings that have passed 
through it, what is the net cost of a good fin¬ 
ished part? I Do not allow for any salvage.] 
■siu33SZ81>u!Odo3A3s-.<jxisjnoqv laaMsuy 


We specialize in industrial physics and offer a 
“GUARANTEED RESEARCH SERVICE” 

CALIBRON PRODUCTS, INC. 

West Orange, New Jersey 
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MAIL RETURNS 



ALWAYS READY 

Easily read to .005 pH 
Reproduces readings to .01 pH 

The fact that the Cambridge Electron-Ray pH Meter oper¬ 
ates from a power or lighting circuit permits it to be turned 
on all day. No waiting for "warming-up” to obtain stability. 
This instrument is always ready for instant use. Extremely 
accurate and stable. Completely self-contained in a case 

X 10" X 17J4"- 

Send for Bulletins 

CAMBRIDGE ELECTRON-RAY pH METER #910E 
CAMBRIDGE THERMIONIC pH RECORDER #910T 

CAMBRIDGE 

ELECTRON-RAY 

pH METER 

CAMItltlDGE lNSTIiUMEr>lT CO., INC. 

3732 Grand Central Terminal New York, N. Y. 




Samson Cordage Works 

Boston, Mass. 

Herbert G. Pratt, ’8.5, Chairman of the Board 

Manufacturers of braided cords of all kinds, in¬ 
cluding sash cord, clothes line, trolley cord, 
signal cord, shade cord, Venetian blind cord, 
awning line, etc., also polished cotton twines, 
ladder tape for Venetian blinds, and specialties. 



Our extra quality sash cord, distinguished at a 
glance by our trade-mark, the colored spots. 
Especially well known as the most durable ma¬ 
terial for hanging windows, for which use it has 
been specified by architects for nearly half a 
century. 


Very Much Needed 
From John F. Gu.mmere: 

I have just read the article, “Linguistics as an Exact 
Science,” by Benjamin Lee Whorf in the December issue of 
The Review. This is the kind of article which is very much 
needed, for there are relatively few people in the scientific 
world who know much of the work that is being done in the 
field of linguistics. ... I congratulate you upon this very 
real and important contribution to an understanding of lin¬ 
guistic studies and hope that the author may be willing to 
write more. 

Germantotm, Pa. 

That Cow Again 

From M. J. Keough: 

In your Review of January, 1938, I recently came across 
the following answer to a brain twister about a cow tethered 
to a stake at the edge of a circular one-acre pond: 

Let a be the radius of the pond, S the area over which the cow 
can graze, and w the angle formed by the tether in the two extreme 
positions of the cow on the .shore of the pond. .A little geometry then 
gives for S, 

iS = TTQ^ -(- a^(27r — M))cos w -f o“ sin w. 

Since the area of the pond is one acre, and the area S must also be 
one acre, we must have 

iS = Tra?, or 

a* (2ir — w) cos w -|- o'* sin w = 0, 
which reduces to tan w — w -\- in = 0. 

This transcendental equation can be solved only approximately. The 
approximate solution is w = 1.700 = 102.56 . 

The length of the rope is given by 

X = ia cos («' -'2) 

= 1.251a. 

Since a = 117.75 feet, the length of the rope is 147.31 feet. 

As I'm specially interested in thoroughly understanding 
the solution, I'd appreciate complete details as to the “little 
geometry” that gives the first equation. 

Westmount, Quebec. 

The “little geometry” to which Mr. Keough refers has 
been supplied to The Review by Professor Raymond 1). 
Douglass, ’31, as follows: 



Ix‘t .r = length of rope and 29 the angle measured from 
the center of the pond to the extreme positions of the cow. 
-Area = {in — w) — a* (9 — sin 9), 

.9 w 

where 9 = n — ir and x = 2o sin - = %a cos —. 

2 2 


. . area = {n —,)4ai co.s* — — a^(n —u> — sm «>) 

2 2 

, , M), 1 -I- cos V . , 

= fli [4U--) -- — JT -h u> + sm 

2 2 

= [(2ir — ic) c-os «' + sin w -f x]. 
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A LITTLE DOES A LOT 


Experience in many foundries is proving that good 
gray iron plus a little Molybdenum will do many on 
exacting job — and do it economically. 

Liners on the steam valve chest of a high pressure 
pump — a difficult application at best — are a case in 
point. The manufacturer makes them of good quality 
gray iron to which is added 1.00 % Molybdenum. They 
are oil quenched and drown to a hardness of 40-45 
Rockwell "C". 


He thus meets the difficult requirements for wear 
resistance at operating temperatures and general reli¬ 
ability, and does it with better than average economy. 

You will find our book, "Molybdenum in Cast Iron", 
helpful. It contains complete data on the various 
Molybdenum irons used in modern foundry practice 
and is sent free on request to technical students and 
all others interested in learning more about modem 
materials for modern needs. 


PRODUCERS OF MOLYBDENUM BRIQUETTES, F E R R O - M O L Y B D E N U M, AND CALCIUM MOLYBDATE 

Climax Mo-lyb-de 
500 Fifth Avenue • 
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n-um Coihpany 
New fork City 





W K think it means sonietiiinf; that so many great 
multi-engined airliners are equij)|)ed with Hy- 
draiilie Brake Hose designed hy the G.T.M.—Goodyear 
Technical Man. This flexible rubber tuhingtransmitsto 
wheels the tremendous braking pressure that brings 
today’s fast ships to such quick and gentle stops—and 
no hose takes more abuse. It is whipped hy propeller 
blasts, bombarded hy flying gravel and subject to ex¬ 
treme vibration and flexing. A single pin-point leak 
would cause a loss in braking power that might easily 
lead to a serious accident. But Goodyear builds this 
hose to withstand five times greater pressure than the 
maximum required in braking—a 5 to 1 safety ratio 
that insures many thousands of safe, sure-stop landings. 


Greater safety explains why Goodyear brake hose is 
used in many leading motorcars, too. \ ou will find this 
same high quality and built-for-the-job dependability 
in all rubber products specified by the G.T.M. To 
consult him on your problem, write Goodyear, Akron, 
Ohio, or Los Angeles, California—or phone the near¬ 
est Goodyear Mechanical Rubber Goods Distributor. 
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The Trend of Affairs 


Consols of the East 

T he trade winds of war are blowing in the South 
Seas and the schooners and island steamers are on 
the move, for copra is booming again. This South 
Pacific staple harvest — the dried meat of the coconut, 
from which oil is extracted — was in great <lemand in 
the first World War, and now the cry for copra is 
rising after a period of several years during which pro¬ 
duction declined. On all the islands of the South Seas 
the copra knives are busy again. Thousands of natives 
squat under palms, slicing the nuts with machetes, 
stripping the white flesh from the hrown husks to he 
dried by the tropical sun. 

Every South Sea island, from Tahiti to the Solomons, 
has its coconut palms, and often the first indication 
that a ship is approaching land is the sight of floating 
coconuts. The coconut grew in the Pacific before man 
settled the islands, for the seeds were blown across the 
ocean from the East Indies long before the Polynesian 
migration brought inhabitants. 

The coconut palm starts to hear when it is five or six 
years old and thereafter produces steadily for many 
years. Although sun-drying is the principal method for 
treating the copra in the Far East, artificial dehydration 
of the meat has heen applied to a limited degree in 
recent years. This latter method, while the more expen¬ 
sive, is the better, for sun-drying is uncertain and the 
action of intense sunlight may decompo.se or destroy 
large quantities of the oil. 

In the early years of the copra trade, native workers 
lacked the .skill and equipment for extraction of oil, 
the coconut meat being generally marketed in the form 
of copra, which, when dried, is a hard, brownish sub¬ 
stance. In recent years, however, oil-extraction plants 
have been built in the c(x;onut regions. The methorl for 
the production of the oil requires that the copra be 


shredded and heated by steam to soften the tissue and 
liquefy the oil for extraction under pressure. After re¬ 
moval of the oil, the highly protein copra is converted 
into meal for cattle feed. 

While coconut oil finds its largest use in soaps, 
shaving creams, and cosmetics, it is now widely em¬ 
ployed in foods in the form of solid and liquid shorten¬ 
ings. The effeets of war on the prcxluction of animal 
fats will no doubt greatly increa.se the use of this valu¬ 
able vegetable oil for food, particularly as an ingredient 
of substitutes for butter. 

The Philippine Islands, where there are at least eight 
large oil-extraction plants, produce most of the coconut 
oil used for food purposes, but the Netherlands, France, 
Ceylon, British Malaya, the Dutch East Indies, and 
Germany have exported the product. The United States 
is the leading importer, and tank ships which carry 
petroleum from the west coa.st of the United States 
to the Far East often return with cargoes of coconut 
oil, the total importation of which was nearly three 
million pounds in 19'27. During the last war, when copra 
was in tremendous demand, prices reached the sum of 
$100 a ton. The demand continued until the world 
trade slump period of 1932, when prices for the material 
fell as low as $35 a ton. 

Coconuts are literally meat and drink for many 
natives of the South Seas, and on some of the smaller 
i.slands which have no drinkable water the milk from 
young nuts is the only liquid for quenching thirst. The 
meat of the coconut finds its way into many native 
dishes, and excellent timber is niatle from the trunks of 
the coconut palm. The leaves of the tree provide thatch 
for the houses, matting for the floors, and costumes for 
the inhabitants. The tough fiber from the husks is u.sed 
by the South Sea island natives to lash the roof beams 
of their houses and, writes Stanley Brogden in the 
Christian Science Monitor: “. . . The material is so 
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tough that the native houses will remain standing after 
a storm which has demolished most European-built 
houses.” From the dried coconut meat, natives make 
an oil with which they anoint them.selves after bathing. 
The oil is a sah'e which protects the skin from the sun 
and, scented with crushed flowers, is often presented in 
little pots as a gift. 

For Burners of the Weed 

1 ILAC, mountain laurel, me.squite from Texas, and 
■i the stout yew wood of England are by way of find¬ 
ing .sj)ecial place in fhe affections of man. They are 
prominent among the woods being con.sidered as raw 
material in the manufacture of the bowls of tobacco 
pipes, for war has sadly decimated exports of traditional 
brierroot from France, Italy, and Algeria. Hope that 
Spain might become a source of good supply has not 
been realized, reports Domestic Commerce, since the 
quantity produced there is not large and the bulk of 
the exports must be paid for in foreign exchange at an 
artificially high rate. 

For the past eighty years, the root wood of the white 
heath in French, hruijere; hence the English “brier” 
— has made the bowls of many of the best pipes in the 
world. The wood is fine, is easily worked, and does not 
char readily, (^mimercial quantities of it are found in 
Spain, France, Italy, Corsica, Sardinia, Sicily, (Ireece, 
Asia Minor, and along the northern coa.st of Africa. 
These sources have been drawn upon since the discovery 
by a French firm in 1860 thaf the wood is well adapted 
to the demands of devotees of tobacco. For the root of 
the brier to grow to [)roj)er size for pipe blocks recpiires 
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from twenty to sixty years. Skilled workers are needed 
to dig the roots, sinee judgment by age and size of the 
stems is the only way of determining whether the root 
is large enough to be worked. Extraction of the roots 
begins with the first rains of fall and ends in spring or 
early summer. Kej)t damp to prevent their being split 
by drying before they reach the factory, the roots are 
there sawed into bloeks, which are boiled in water some 
ten or twelve hours as further insurance against split¬ 
ting. (iraded and .sacked, the blocks next go to the pipe 
manufacturers. 

Italy, chief supplier of brierroots to the United States 
since exported 1(2,000,000 blocks to this country 

in the first half of 1940 but only 302,000 in the four 
months following. Shipments from France and Algeria 
likewise fell off sharply. The Spanish possibilities arc 
not very great, and recent price quotations on Spanish 
blocks are more than twice as high as normally. These 
are reasons which have set American foresters to specu¬ 
lating on the utility of native woods, such as the wild 
lilac of Oregon and California, which has large and fre¬ 
quent burls; and to considering a return to the moun¬ 
tain laurel, from whose roots the pioneers whittled pipe 
bowls in early American days. A fine-grained hardwood, 
native to the southern mountains of the eastern United 
States, the mountain laurel is a member of the heath 
family. It carves easily, withstands splitting, is slow to 
char, and darkens with age — in all these respects 
offering qualities like those which have made the brier 
famous — but it is not to be had in large sizes or great 
quantity. The Texas mesquite, however, is generou.sly 
available, the area in which it grows being said to have 
more than doubled since Texas entered the Ibiion. The 






A Ruth amid no alien corn is the \aralio woman shoicn at the 
upper rifiht^ gathering pollen for use in the prayer ceremonies 
uith which these descendants of AthalHiscan raiders from the 
north greet morning and ei'ening. Facing the east, the orthodox 
\€ivaho touches a pinch of pollen to the lips and the top of the 
head as ritual, the pollen symlndizing fertility and, by extension, 
multiplication of all good things. Directly almve., the woman is 
shown holding a pouch filled icith pollen. At the lower right, with 
the aid of her daughter, she milks a gmit. imong these Indians, 
the men are great fanciers of, and dealers in, horses, which are 
their chief form of property in this rnatrilineal culture. The 
women own the homes and the flocks, which consist mainly of 
sheep. 

On the oppi^site page, the 'Saraho Witnian demonstrates the 
process of s/>inning, tchich the \arahos adopted, with agri- 
culture, from the Pueblos. She attaches a piece of carded wool 
to the spindle just abmv the ichorl by nunstening the icool with 
saliva. The spindle is then rotated In'tw^nm thumb and fingers, the 
forearm resting on the skirt so that the spindle points across the 
body. From time to time the twirling spindle is raised, as in the 
photograph, so that the spun yarn forms a mass adjoining the 
whorl instead of remaining wound the length of the stick, \avaho 
women spin at odd moments, much as white icomen knit, fre- 
quently carrying a spindle and a sack of carded woo! u ith them 
when they go visiting. The accompanying photographs uere 
made by Paul J. H o<df, who visited these Indians last summer 
ivith (llyde Klitrkhohn. Harvard anthropologist. 
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roots of the inesqtute go farther heneatli the surface of 
the earth than do those of any otlier tree known in this 
country, reaching at times deptlis of fifty to sixty feet. 

In England, pipe manufacturers have experimented 
with yew, the first j)ij)e made from whicli was smoked 
only an hour and a quarter after the initial manufac¬ 
turing oj)eration had begun. No flavor or tang imj)airing 
the pleasure of .smoking, it was reported, was given off 
by the wood. English yew, which does not char readily 
and is .smooth and light, clo.sely resembles the we.stern 
yew which covers a range of more than 1,000 miles 
from .\la.ska to California and grows ea.st to Montana 
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Architpctural detail of Palomar ()hservutory\ California 

from the Pacific Coast. This western species was the 
“fifthting wood” of the northwestern Indians for the 
same reason that its British cousin was called the 
“shooter yew.” 

Rock Salt and Infrared 

I F the ranges of the infrared spectrum are no longer a 
dark continent of science, they are .still frontier 
territory, ehiefly becau.se instrumentation in this 
field is difficult. Many times broader than the visible 
spectrum, the band of infrared wavelengths extends 
from about 7,000 angstroms, where red shades into 
blackness, to the not too shar|)ly defined point where 
the hertzian waves begin. 

For the handling of infrared radiation the principal 
optical materials — gla.ss and quartz — quickly be¬ 
come u.seless, since they are opaque to wavelengths 
beyond '25,000 or 30,000 angstroms. Exploration farther 
into the infrared requires the use either of certain 
.salt cry.stals which are good up to about 250,000 or 
,300,000 ang.stroms, or of diffraction gratings, which are 
good indefinitely. Until quite recently, the infrared 
spectroscopi.sts ha<l to make u.se of natural crystals, 
which, because of limitations on size and purity, are not 
altogether satisfactory. The transparency of the salts 
can be greatly affected by small amounts of impurities, 
while the resolving power of i)ri.sni.s cut from the salt 


crystals — that is, the ability to separate closely 
spaced lines in the spectrum — is a function of 
the thickne.ss of the prism. As prisms increase in 
size, analysis of beams of greater energy content 
also becomes feasible. 

If the spectroscopist is to use prisms, his need 
for big ones is intensified by the fact that in¬ 
frared radiation is invisible, so that charting of 
the spectrum must be done either with photo¬ 
graphic plates, which at best will respond up to 
a paltry 13,000 ang.stroms, or with a ther¬ 
mopile. When the latter method is used, the 
radiation is changed to heat, the heat is changed 
to an electric current, and the current is recorded 
in one manner or another. Obviously, charting 
becomes a slightly easier problem as the intensity 
of the lines increases and the separation between 
them grows greater. 

Scientific demands in such matters being 
in.satiable, it would be incorrect to imply that 
the infrared spectroscopists are now happy, but 
at least they have been greatly aided by the 
commercial production of various synthetic 
.salt cry.stals (the important ones to this field 
are stnlium chloride and potassium bromide) in 
sizes up to eight inches in diameter and twenty- 
five pounds in weight. Such cry.stals are pro¬ 
duced from their molten state by methods based 
on the work of Professor Percy W. Bridgman of 
Harvard and of Donald C. Stockbarger, T9, 
Associate Professor of Physics at the Institute. 
As a result, prisms have been cut with the 
hitherto unequaled dimensions of four to five 
inches in height and .six inches in ba.se length. 

Infrared spectro.scopy is primarily a means of 
studying molecular structure, as opposed to atomic 
structure. When electrons are excited, they emit radia¬ 
tion in the ultraviolet and visible regions, w'hile the 
relatively deliberate movements of the much heavier 
atomic nuclei and of the molecules themselves produce 
wavelengths lying mainly in the infrared. It is this spec¬ 
trum, therefore, which can tell how far a particular 
carbon atom is from a certain hydrogen atom, at what 
angle an atom of oxygen is tied to an atom of hydrogen, 
or whether a sub.stance contains specific groups like 
C-H, C-N, or O-H. Together with the Raman .spectra, 
which infrared spectra helped to interpret, this tool 
has .stimulated anew the study of molecular .structure. 

The widest industrial u.se of infrared spectroscopy is 
in such indu.stries as petroleum, pla.stics, and rubber. 
As a means of analysis, it possesses the usual advantages 
of the spectrcKscope in requiring only small amounts of 
material and of not harming them. In studying the 
changes that occur in drying oils, for example, the .same 
film of paint has been analyzed repeatedly without 
damage. 

Spaghetti to Stainless Steel 

T HF) manufacturing proce.ss known as extrusion has 
long been applied to a wide variety of products, 
ranging from .spaghetti to clay bricks to aluminum 
beams. Tcnlay, spurred by war needs, the British and 
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German metal industries have found valuable use for 
the extrusion of such items as stainless-steel tubing, 
and this country, too, is expected to witness soon the 
further application of extrusion to metals. The funda¬ 
mental action during the extrusion process, whether 
for spaghetti or steel, is the forming of an elongated 
object by forcing a plastic mass through an orifice of 
the proper shape. 

Extrusion of metals has important advantages and 
also, of course, some limitations. It competes with the 
rolling of metal beams and the piercing of metal tubes, 
and has had to show economic and technical superiority 
over those processes, for certain purposes, before taking 
its place among important production methods. Metal 
strips with cross sections too complicated to be ob¬ 
tained by the rolling or piercing i)rocess can often be 
extruded readily. Extruded metal frequently has better 
properties than does metal formed by other methods. 
An extrusion prc.ss lends itself much more easily to 
changes of product than does a rolling mill or a piercing 
mill, and for .some products, like small .stainless-steel 
tubing, extrusion appears to be inherently more eco¬ 
nomical than do other processes. Such advantages as 
these underlie the rapid broadening in the u.se of ex¬ 
trusion, an expan.sion subject to limitations which are 
con.stantly being reduced. 

One limitation has been the high pre.s.sure required 
to force metal to flow through an orifice; hence the 
economical extrusion of strong metals, such as stain¬ 
less steel, has awaited the development of equipment 
capable of handling sufficient pressure. Extrusion 
practice today, however, employs without difficulty 
pressures well in excess of 100,000 pounds a square inch. 
Another limitation has been the necessity for careful 
control of metal temperature during extrusion, but 
again progress has overcome the difficulties sufficiently 
for practical operation. Soft 
lead may be extruded at or 
near room temperature, but 
a temperature of about 800 
degrees Fahrenheit is u.sed for 
aluminum and one of approx¬ 
imately 2,200 degrees Fahren¬ 
heit for .stainle.ss steels, the 
allowable ranges of variation 
being narrow. Excessive wear 
of extru.sion dies and tools 
has been another factor re¬ 
quiring consideration. The 
commercial succe.ss of extru¬ 
sion thus depends on ex¬ 
tremely careful planning and 
control, and its economical 
application to common .steels 
is not even anticipated at 
pre.sent. 

In this country the com¬ 
mercial extrusion of soft met¬ 
als, such as lead, was intr(»- 
<luced many years ago. after 


which the proce.ss spread to tin, copper, aluminum, 
magnesium, and other metals and their alloys. Typical 
extruded products are wire solder, small brass gears, 
lead sheaths for cables, and structural .shapes of alumi¬ 
num and magnesium alloys. Extrusion of such high- 
strength metals as stainless steel and Monel has been 
demonstrated in the United States on a small scale. 
Expan.sion to mas.s-pr(Kluction quantities may well 
follow as greater need develops. 

Terminal Trouble 

T he last census has confirmed the long-held opinion 
that when American urban populations now increase, 
they do so in the suburbs of the great cities rather than 
in the cores of the cities. In kcef)ing with this trend are 
the steady and fairly general drift toward decentrali¬ 
zation of the business and .shopping di.stricts in our big 
cities and deterioration of downtown property vahies. 
Chief reason is believed to be traffic congestion — and 
the main cau.se of traffic conge.stion is curb parking. A 
typical reaction to the problem was the announcement 
last month by the mayor of Boston a city represen¬ 
tative of the older ones, in which the traffic problem can 
be seen in its nio.st virulent form - that he was .seeking 
state aid for an elaborate program of highway and 
parking improvements to C()nd)at an alarming decrea.se 
in property values in the busine.ss area. 

The problem, for which a completely .satisfactory 
and generally applicable .solution is yet to be devised, 
is inherent in automobile transportation and is but an 
aggravated form of the difficulties which hav'e forced 
railroads to build enormous terminal facilities. An 
automobile, on the average, carries from 1..5 to 1.8 
persons; a bus or .streetcar, from 35 to 50. Traffic counts 
in business areas may therefore be expected sometimes 
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to show that automobiles are representing perhaps 90 
per cent of all vehicles while transporting about 40 per 
cent of tlie people. The automobile, furthermore, re¬ 
quires for parking more space than its driver needs for 
working: Office workers may require 150 square feet of 
floor area per person, but an automobile in a parking 
lot needs from 180 to :200 square feet and in an elevator 
garage it requires even more. Anti ev'ery driver knows 
how much of a .street is left for traffic flow after a line 
f)f cars has been parked on each side. 

To widen streets is expensive at best and virtually im¬ 
possible at worst, as in old cities like New York, Phila- 
deljjhia, anti New Orleans, tvhere narrow streets have 
long l)een solidly fringetl with valuable prt)perty. A 
somewhat Draconian solution is to bar parking alto¬ 
gether on certain streets except for vehicles which are 
loading or unloading. New York initiated this plan 
about three years ago and eventually matle about 
thirty cross-town .streets into “express” highways, 
with the result that traffic speeds were at first almost 
doubled. Recent surveys have .shown, however, that 
conditions have largely degenerated to what they were 
before the ban. It appears that unless automobile 
drivers are provided with convenient and reasonably 
priced off-.street parking space, curb-parking bans can¬ 
not be effectively enforced. 

The increase in off-street parking facilities is indeed 
a means — if a co.stly one from the parker's point of 
view — of easing traffic conge.stion. Such lots and 
garages can create a traffic problem of their own, how¬ 
ever, unless they are located so that cars using them do 
not interfere with through traffic. Few cities ai)pear to 
possess truly adequate space of this type. There is some 
tendency to compel owners of new buildings to provide 


in.side loading and unloading space and to furnish at least 
a portion of their cu.stomers or tenants with off-street 
parking space. The parking meter, quite widely used, 
offers a relatively new means of discouraging lengthy 
parking. No .scheme in sight, however, gives promise of 
great relief for the problem of what to do with the 
automobile once it gets where it's going. 

Angles on Alcohol 

KINKING and driving, as has well been argued 
for some years, do not belong together. Latest 
addition to the data on this subject is conclusions re¬ 
ported by Donald S. Kerry of the National Safety 
Council, who finds that in fatal automobile accidents 
7 per cent of the drivers in 1933 had been drinking, 11 
per cent in 1939. For pedestrians who drink, the increase 
was from 8 per cent in 1933 to 15 per cent in 1939. In 
one of every five fatal accidents in 1939, driver or 
pedestrian had been drinking; one in seven pede.strians 
and one in nine drivers involved in fatal accidents had 
been drinking. Drinking drivers are most frequently 
involved in collisions of two or more vehicles, and the 
drinking driver is usually at fault in this characteristic 
accident. Mr. Berry’s conclusions were based on statis¬ 
tics gathered from city and .state police and motor- 
vehicle departments in all parts of the country. 

The demon rum has also been laced recently with 
something other than spices by speakers before the 
.\merican Association for the Advancement of Science. 
The greatest present public-health problem not under 
scientific attack is that of alcoholism, according to 
Dr. Winfred Overholser. Its cutting of the vitamin 
Hi margin of safety by increasing the intake of calories 
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was declared by Dr. Norman 
H. Jolliffe to be the reason 
why alcohol cannot be han¬ 
dled by present-day drinkers 
in the quantities to which 
their grandfathers were accus¬ 
tomed. Those of the earlier 
generations took in larger 
quantities of the vitamin in 
proportion to the calories con¬ 
sumed, and hence the extra 
200 calories supplied daily by 
the potations of the average 
drinking American affected in 
less degree grandfather’s vita¬ 
min balance. 

Vitamin A in the body like¬ 
wise appears affected by al¬ 
cohol, according to a group 
of investigators at the Univer¬ 
sity of Rochester. They find 
that the vitamin A content of 

the blood is raised by intake A yat - 

of alcohol, as in the “.social” 

evening drinking common in 

this country, and suggest that 

the rise is probably due to a 

shift of the vitamin from other 

tissues of the body, notably 

Hither Cltlcl Yon Cypress trees stab the sky 

I .1 the steep hillside ahotv the I 

OSES by any other name Capuchins at Amalfi, Ital 
. may smell as sweet, and /oi 

roses may still be what the 

poet’s luve is like a red, red one of, but they at present 
are being given still other assignments — large strips 
along railway lines in Germany are now planted to wild 
roses whose fruits are to be processed for vitamins to 
fortify German diets. The hip of the wild rose has 
been found to contain vitamin elements; hence in a 
world in which even the bill of fare must be fortified to 
meet martial needs, the twining eglantine becomes 
materiel. <[ rustproof magnet clips to the bottom of a 
shower curtain, clings to the iron of the bathtub regard¬ 
less of enamel or porcelain, and keeps that curtain from 
wrapping around the bather or flapping up to let the 
shower drench the surroundings. C. Modernizing mug¬ 
ging, a talking motion-picture rogues’ gallery has lately 
been patented. Portable sound-picture apparatus with a 
floor mat containing sockets to insure uniform placing of 
camera, microphones, spotlights, and graduated screen 
provides means of securing a record of mannerisms, 
voice, and appearance of the suspect, who is directed to 
pronounce particular j)hrases, go through certain mo¬ 
tions, and walk in a prescribed area before the gradu¬ 
ated screen which registers his size. Steel-terminal 
copper bonds are rated as probably cheaper and more 
dependable than other types for the task of protecting 
pipe lines against the corrosion resulting from the flow of 
weak currents of electricity from the metal of the pipe 
into the ground. CathcKlic protection against such 
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Cypress trees stab the sky like exclamation points, from 
the steep hillside ahotv the famed former monastery of the 
Capuchins at Amalfi, Italy. Part of the totm is at the 
loner left. 


damage is secured when bridg- 
ing of a good conductor ex- 
B tends across high-resistance 

B joints in the pipe. Satisfactory 

performance, ea.sy installa- 

tion, and low co.st are the 
m requirements to be met by 

bonds intended to perform 
this bridging and thus to keep 
the line at the same potential. 
C Immersion in warm water 
for six hours after soaking in 
cold water for an hour suffices 
to remove war ga.ses from 
leather bookbindings, re.search 
HHH by the Rritish lycather Manu- 

facturers’ Association shows. 
Susj)ectcfl books must be ex- 
amined by gas-masked and 
L rubber-gloved vrorkers; from 

jB those contaminated the bind- 

ings are removed for treat- 
^ . ment. After being rinsed and 

dried at the end of immersion, 
bindings are replaced, 
mu.stard gas has splashed 
pa^f^cs, it can be removed 
with chloride of lime solution 
on a swab of cotton. C. Con- 
Crete curbing cast with corru- 
^ated panels si)aced at inter- 
Patii WtswaU, ’09 vals aloiig its upper surface 
excla,nation points, from automobilist a Con- 

?a Jormer monastery of the . • i • • 

Part of the town is at the stailt indication OI tlic cd^C 
left, of the highway. Illumination 

from the car headlights alone 
j)icks out the corrugated panels as a series of white 
blazes along the curb. C. The livers of sharks taken on 
the Floridian, Gulf, and Californian coasts are being 
processed for medicinal oils for the United States as 
Norwegian supplies of cod-liver oil are cut off; mean¬ 
while in Germany the linings of the stomachs of large 
animals, generally used as foofl, is made into a satis¬ 
factory leather. CL The number of sizes of tin cans for 
meat products has been cut from 200 to 21 in Britain’s 
effort to conserve tin. CL Glass springs, though more 
expensive to manufacture than are similar metal 
springs, are of particular value for light loadings in ap¬ 
plications where resistance to corrosion or fatigue is 
important. glass .spring an inch and a half in diameter, 
designed to exert a force of approximately one pound 
at 3/,S2-inch deflection, showed no evidence of failure 
after many million deflection cycles jn a corrosive sul¬ 
phuric acid atmosphere. CL Hinges developed by a Ger¬ 
man furniture concern arc made of plywood with cores 
of thin veneer and tough fiber, bonded with waterproof 
synthetic resin. No thicker than steel hinges, the wooden 
ones are fitted with either fiber or .steel bolts. They 
have withstood tests of endurance inv'olving 200,000 
openings and closings. The veneer of the door panels is 
matched by the face veneer on the hinges. F'ine-layer 
beech plywood faced with beech or other veneers and 
bonded with synthetic resin (Continued on page 172) 



The Unemployed 

Unemployment Is an Abstraction Expressed in Terms of Human 
Beings—a Condition Significant to Industry and Government 

By Eli Ginzberg * 


R KPORTS that much-needed supplies to the 
United States Army are being delayed because 
- of shortage in skilled labor are paralleled in the 
daily press by reports that several million families are 
still on relief. At present, only a few industries suffer 
shortages in skilled personnel, but as efforts are made 
to increase production rapidly, such shortages will be¬ 
come more prevalent. If our experience during the past 
months and Great Britain’s experience during the past 
years be indicative, the stepping up of industrial 
activity will not eliminate unemployment. Today, 
Great Britain is making maximum efforts to utilize lier 
available resources; yet the reabsorption of her un¬ 
employed into industry is confronting her with major 
and, to some degree, insurmountable difficulties. Despite 
the wreckage that cries for salvage and clearance, the 
British are at present supporting by public funds almost 
800,000 families in which the head of the household is 


The persistence of unemployment in a period of rapid 
expansion in total employment is not easily compre¬ 
hended, especially since statistics afford few clues and 
the majority of studies about unemployment have been 
statistical. The anomaly becomes less obscure when one 
recalls that a manufacturer contemplating expansion is 
more concerned with the availability of specialized 
laborers than with the general labor supply. He needs 
men who can operate a specific machine, adjust to spe¬ 
cific working conditions, attain a specific rate of speed. 
The labor supply is a concept; laborers are human 
beings, and industry operates with human beings. So, 
too, with unemployment: Unemployment is a concept; 
the unemployed are human beings. 

Unemployment has been much .studied this past 
decade, for it has been a scourge second only to war. 
Most investigations, however, have dealt in generalities; 
few have been detailed. Recognizing that too little was 


unemployed. And this is a new low, for even during the 
rearmament boom of the last years the number of unem¬ 
ployed .seldom fell below one and a half million. 



This article is based 
upon the preliminary find¬ 
ings of a research project on 
‘adjustment to relief,” 
made under the au.spices of 
the Columbia University 
Council for Research in the 
Social Sciences. The mem- 
l)ers of the .stall for the 
projer't are Eli Ginzberg, 
(s'onomist; Dr. Sol W. Gins- 
biirg, psychiatrist; Ethel L. 
(iinsburg, Dorothy Lynn, 
and L. Mildred Vickers, 
psychiatric social workers. 


known about the influence of unemployment upon 
people, the Columbia University Council for Re.search 
in the Social Sciences subventionized in the spring of 
1939 a re.search project on the “adjustment to relief.” 
The planning and execution of the investigation necessi¬ 
tated the pooling of specialized knowledge. The project 
is nearing completion, and certain findings sugge.st ap¬ 
proaches to diagnosis and therapy of unemployment. 

.\pproximately 22.5 families — all resident in New 
York City — were used for the investigation. From a 
.sample so small and localized, it might appear unwar¬ 
ranted to draw inferences about a relief population of 
several millions scattered throughout the forty-eight 
states. Limitation of the study to families in New York 
City introduced only a minor bias, for the majority of 
.\mericans on relief live in urban communities. Careful 
selection and exceedingly painstaking control of the 
cases permit generalization of many, though not all, 
of the results, (dearly, the investigation shed little light 
upon problems of unemployment in rural or small urban 
communities, nor did it succeed in capturing all of the 
myriad aspects of unemployment in large urban centers. 
But this intensive case study clearly illustrates what 
unemplojTnent does to people. 

Every society, even the wealthiest, has misfits — the 
infirm, the indigent, and the aged. Excluded from the 
study were families in which the head of the household 
was .severely handicapjjcd for re-employment because of 
age, physical disability, or mental di.sturbance. Like- 
wi.se, the exclu.sion of Negroes, Italians, Puerto Ricans, 
and other cultural groups helped to avoid the danger 
of a.scribing to unemployment any difficulties of adjust¬ 
ment that lie elsewhere. Only Prote.stant-.\merican, 
Iri.sh-Catholic, and .lewi.sh families were analyzed. 
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The range of the investigation can be gauged by the 
fact that approximately fifty thousand pieces of data 
relating to the families have been assembled, tabulated, 
and compared. From these data, one can suggest con¬ 
clusions about what unemployment does to people 
and what government should do for the unemployed. 

HROUGHOUT the last decade men have been 
more plentiful than jobs, a condition which does not 
explain why particular men are employed whereas 
others are not. Yet an explanation can be found. Many 
men on relief have difficulty in .securing re-employment 
on account of age. Although a man seldom loses a job 
because he has reached his fortieth or forty-fifth birth¬ 
day, application blanks of men in their forties are 
usually laid aside. Many such men are in mediocre 
health, and despite the fact that their di.sabilities would 
not interfere with work, they frequently interfere with 
the obtaining of work. 

Many of the men, moreover, have lost their self- 
confidence and hence are unable to continue their search 
for jobs after years of trying and failing. Many arc 
unable to .secure assistance from their relatives or 
friends, for the majority of their relatives are themselves 
not .self-supporting, and friends are few and poor. But 
the worst handicap is lack of skill and talent. Until the 
large reserves of young, able-bodied laborers (young 
adults in school, young men on the farms, the urban 
unemployed not receiving public assistance, employable 
women) are brought into employment, there is little 
reason to anticipate considerable reductions in the num¬ 
ber of men on relief, men who for the most part are se¬ 
verely handicapped for private employment for reasons 
of age, health, morale, and family resources. 

To appreciate the characteristics of the families on 
relief in 1941, it is necessary to recall that since 1929 
the demand for labor on the part of industry has been 
insufficient to absorb the available supply. Many of the 
unemployed had their economic .status undermined 
during the early 1930's, since which time they have been 
kept alive by makeshift arrangements, private and pub¬ 
lic. Their experiences since the loss of private employ¬ 
ment largely explain their present demoralization. 

Public relief became established in 1932, and from 
that day to this it has been a mixture of maintenance 
and work. Although the two approaches have much in 
common, they can be differentiated. The worst curse 
of unemployment — idleness — is the fate of recipients 
of home relief. Their budget allows for fowl, rent, and 
clothing, and an efficient housewife can usually protect 
her family from hunger and cold. But the budget does 
not provide work for the man, and work has always 
been part of his regimen. Mu.scles soften; latent emo¬ 
tional illne.s.ses become overt; friendships with fellow 
workers are disturbed; long hours spent at home prove 
a strain on his wife; failure to earn wages lowers his 
prestige with his children. Loss of income is only a small 
fraction of the co.sts of unemployment. The idle man is 
without an outlet for his energies. He loses his friends, 
feels him.self an outcast. To his deprivations is added 
the knowledge that the community views with oppro¬ 
brium men without work, for our culture is intolerant 
even of millionaires who live in idlene.ss. 



Whatever be the shortcomings of work relief as ad¬ 
ministered in the United States during the past years, 
no fault can be found with the underlying conception 
that men should not be dej)rived of the opportunity to 
work. England wrestled with widespread and persistent 
unemployment throughout the last two decades, and 
though students differ in as.sessing her experience, they 
agree on one point: Relief without work is bad. 

Of cour.se, work as such is not always gocxl. Little is 
gained by forcing a former bookkeeper to dig ditches, 
for such work does not preserve his skills and probably 
endangers his health. But work relief in the United 
States has, in general, contributed greatly to checking 
the evil consequences of loss of private employment. A 
man leaves home in the early morning and returns in 
the late afternoon. During the day, he has been engaged 
for the most part in useful work work that has helpetl 
to keep his mu.scles toned and his skills .sharpened. The 
job facilitates his making friends, and his wife and 
children continue to respect him, for his work is the 
ba.sis of the family’s support. Though the community 
says many bitter and foolish things about men leaning 
on shovels, work on the W.P..\. contributes to the 
maintenanee of self-respect. 

To develop and maintain an efficient program of 
work relief in an eeonomy as eomplex and diversified 
as that of the United States is a herculean task. Small 
wonder, then, that even after years of experimentation 
all is not well. In general, governmental standards of 
discipline and performance are considerably below those 
of private industry. The government, however, is 
.severely handicapped in the wages that it can offer and 
the promotions it can grant. F'ifty-two dollars and fifty 
cents a month is hardly a wage that calls forth the be.st 
from a man, especially from a man accu.stomed to more. 

Few indeed are the men on home relief and on work 
relief who find pleasure in their daily life, since they 
lack .so much that is e.s.sential. There is enough fo(Kl, 
but not of the right kind. Many a parent goes without 
meat in order that a child can (Concluded on page 170) 




Technical Progress in Aviation 

Results of Research Have Speeded Improvement Durinp; the 
Decade, with Consequences Important to Defense 

By Jerome C. Hunsaker 


T he increasing importance of the airplane in our 
normal social and economic life is just now over¬ 
shadowed by the dominant role of the airplane in 
our national security. With recent advances in the aero¬ 
nautical sciences being tested on a grand scale in the 
proving ground of war, we naturally lose interest in the 
possibilities of those same advances as they might apply 
to our peacetime communications. If we hope to live in a 
world in which individual living is worth while, our 
thought must be focu.sed on the airplane as an instru¬ 
ment of power — tlestructive or protective. 

That important technical progress has been made in 
the development of the airplane is obvious from the re¬ 
ports of dive bombings, night bombings, and aerial 
torpedo attacks, on the one hand, and from the reports 
of effective defensive action by fa.st fighting planes, on 
the other hand, (runs, armor, radio, fuels, meteorology, 
metallurgy, and photography are also contributing, 
through technical advances, to the effectiveness of the 
airplane in war. Attack and defense for colossal stakes 
have naturally stimulated development in every branch 
of applied science. 

Technical progress in the development of the airplane 
has been especially marked in the past ten years. Some 
steps in the progress have been abrupt, because they 
were the con.sequence of inventions. True inventions are 
unpredictable, but experience has shown that when new 
knowledge obtained by research and experiment 


becomes generally known, the invention neces.sary for 
the practical application of the knowledge soon follows. 
Whether designers can then apply the invention to real¬ 
ize a technical improvement in the airplane depends on 
whether the state of the art is ripe for the advance. 

For example, although the aerodynamic advantages 
of an unbraced monoplane wing were demon.strated by 
Fokkcr in the days of braced biplanes, the safe construc¬ 
tion of such wings had to wait for the availability of light 
aluminum alloys. Likewise the advantage of retracting 
the landing gear and wheels was recognized at an early 
date and mechanisms for retraction were invented, but 
no designer would bother with them until speeds were 
high enough to make acceptance of the added cost and 
complication worth while. The de.signer of transport 
I)lanes, moreover, needed a thick cantilever wing to 
afford space enough to house the wheels in the retracted 
position. The result was a lag of some ten years in the 
general adoption of this improvement. 

Though some technical improvements are thus pro¬ 
posed before the art has advanced sufficiently to permit 
their u.se, others come about as a result of difficulties 
created by advance in the art. When airplanes fly very 
fast, for example, roughness of their external surfaces is 
found to be extremely costly in power. As a result, we 
now have flush rivets, spot-welding techniques, and 
other means to help make a smooth wing. Another 
example is the mass balancing of control surfaces to 
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. . . . lmerica''s latest additions to Us air-dejense program — three of the fast^ highlY maneuverable Curtiss P-40 admnced pursuit planes, 
which are now being produced in the recently expanded Buffalo, AT. Y., factory of the Curtiss-W'right Corporation, in accordance with a 
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prevent unstable vibration, or flutter, of cantilever 
wings. Serious flutter trouble was not encountered until 
experience was had with high-speed monoplanes and 
particularly with dive bombers. The cure was di.scovered 
after the trouble was disclo.sed. 

In general, then, the results of methodical re.search 
and experiment lead to new knowledge and to technical 
progress. Technical progress of itself, however, discloses 
new difficulties the solution of which requires further 
research. From the solution of them, additional tech¬ 
nical gains may in turn result. 

Under the stimulus of war, self-generation of technical 
advances is unnaturally accelerated, but the direction of 
the progress is likely to be toward immediate objectives. 
For fighting planes every effort will be made to improve 
the vital performance characteristics of speed and clind), 
regardless of expense in power and fuel. Bombers must 
take off with a maximum load without regard to the 
problem of how such an overloaded plane can safely be 
landed again. The as.sumption is that the bombs will be 
dropped somewhere re¬ 
mote from the home field 
or the fuel will be con¬ 
sumed to lighten the 
plane before landing. 

The design of military 
airplanes is fundamen¬ 
tally controlled by mili¬ 
tary requirements and 
will be specialized as the 
requirements are special¬ 
ized. Thus w'e have 
heavy bombers of long 
range to carry very 
heavy loads, light bomb¬ 
ers of high speed, dive bombers and torpedo planes with 
special features of control, intercept er fighters t)f ex¬ 
treme speed and climb but short range, and escort 
fighters wdth long range and improved armament. Air¬ 
planes like these are not very well adapted for the 
economical transport of passengers and goods; yet the 
knowledge of the aeronautical sciences w'hich makes 
such planes possible can be applied to the <lesign of 
commercial airplanes. From the technical advances now- 
being made in military aircraft, corresponding advances 
in civil aircraft for our air lines may safely be forecast. 

Without any invading of regions of official .secrecy, it 
is evident that progress is now being made in certain 
aspects of aeronautical science and that one is justified 
in venturing some opinion as to the general nature of 
future technical improvement in both military and 
commercial aircraft. 

To begin with, we mu.st realize that the airplane is the 
creature of the internal-combustion engine. The gaso¬ 
line engine of the beginning of our century made po.ssible 
both the automobile and the airplane. Progress in the 
latter has paralleled the technical development of its 
engine. The most spectacular improvement in the engine 
has followed better knowledge of the nature of the com¬ 
bustion of the fuel in the cylinder. From .such knowledge 
came scientific methods for te.sting the octane number of 
a fuel as a measure of its detonation characteristics. 
Midgley's introduction of tetraethyl lead to raise the 


octane number has permitted engine designers to go to 
higher conq)ression ratios, with con.sequently improved 
pow'er and economy. Military aircraft must have fuel of 
the highest octane rating procurable; military pressure 
will create additional capacity for .such special fuels and 
will stimulate the production of fuels of even higher 
octane rating than the best now available. Likewise, the 
national defense program is requiring engines capable of 
both increased power for take-off with large bomb 
loads, and increased economy in order to obtain a longer 
radius of action. The new engines mu.st u.se the improved 
fuels in order to fulfill these requirements. 

Obviously our air lines will become eventual benefici¬ 
aries of the bigger and better engines ami the fuel to go 
with them. The commercial industry could never afford 
to subsidize the fuel and engine development costs that 
are involved. With more powerful engines, the Army 
will develop long-range multiengine bombers and the 
Navy long-range multiengine flying boats. These air¬ 
craft, of cour.se, will not be equipped for passengers, but 


requirements for habitability for their crews will force 
consideration of adequate heating and insulation, sound¬ 
proofing, deicing, radio communications and navigation, 
and special arrangements for sub.strato.sphere flying. 
For large military craft suitable tires, wheels, brakes, 
servo controls, and many types of special navigational 
and radio equipment which do not now exist will have 
to be developed. 

Our rlesigners and manufacturers, as a result of their 
experience with the defense program, should be in an 
excellent position to adapt the new aircraft for commer¬ 
cial purposes. The military planes may be too fast to be 
economical and may have take-off and landing charac- 
teri.stics un.safe for immediate conversion to air-line use, 
but the designer certainly will know what alterations are 
needed. The basic technical problem and one solution of 
it will be known. Then the designer will have only to 
work out a new solution making use of a proved method. 

Another field in which rapid technical jirogress is 
being made is the aer(Hlynamics of the airplane it.self. 
This work, done in order to obtain higher speed from the 
.same power, is all to the advantage of the air-transport 
operator, who must lower his costs and his fares as his 
business grows. 

The reduction in drag by the use of smoother surfaces 
expo.sed to the air has already been mentioned. Rough¬ 
ness of surfaee is a.ssociated with the breakdown of the 
initially smooth laminar flow of air in the boundary 



CurfUs-Wright Corporation 

Shomt here in flight is the netv (Atrliss Tomahawk pursuit type. This is the British version of the Curtiss 
P-Ut pursuit, designed for high-altitude combat. 
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layer next to a surface. The alteration of 
laminar flow into a turbulent region of 
much higher drag is delayed if the pressure 
gradient along the chord of a wing is falling. 

Shapes of wing section in which the jiressure 
gradient is more favorable to the mainte¬ 
nance of laminar flow are being .studied. 15y 
the use of new wing sections made very 
smooth by modern techniiiiies of fabrica¬ 
tion, suKstantial reductions in drag may be 
exjiected to be realized in future. 

One of the large.st .sources of wasted 
power, or drag, comes from the necessity for 
cooling the engines. The liquid-cooled en¬ 
gine mu.st have a large radiator, and the air¬ 
cooled engine must have a .strong flow of air 
over its cylinders. Recent re.search has 
shown that the drag of the cooling air can 
be very much reduced if tlie principles of 
fluid mechanics are applied to the ducting 
system tliat leads the cooling air into and 
out of the airplane. In addition to the direct 
cooling of the engine, moreover, an internal 
air flow is required for the carburetor and 
the oil radiator and also, if the airjilane is designed for 
high altitudes, for the intercooler of the .supercharger. 

An internal-combustion engine, of course, develops 
power from the combu.stion of fuel in the air that fills 
the cylinder. At an altitude of about 18,000 feet, the 
oxygen content of a cylinder full of air is only half of that 
at ground level; con.sequently only half as much fuel can 
be burned in this lighter air. The power of the engine 
therefore falls off very rapidly with altitude unless the 
engine drives a compressor or supercharger to supjily it- 
■self with air at ground-level pre.ssure. The supercharger 
heats the air adiabatically as it compre.s.ses, and the air is 
further heated by the turbulence and eddies created by 
its pa.s.sage through the supercharger. In order to attain 
grouml-level conditions in the eylinder, a radiator, 
called the intercooler, is required to cool the compres.sed 
air before it pa.s.ses into the engine. 
Drag cau.sed by the intercooler 
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means wasted power, and the jiower taken from the en¬ 
gine to drive the supercharger is also wasted as far as 
carrying pay load is concerned. Present efforts to im¬ 
prove the efficiency of the supercharger as a pump 
should be helpful, and very real .savings can be made in 
the ducting of the air. An alternative solution, which 
saves the power taken from the engine to run the super¬ 
charger, is obtained if the latter is driven by an exhaust 
gas turbine. Such turbines spin faster as the airplane 
goes higher and have ideal characteristies for the pur- 
po.se. The turbine is an extremely difficult apparatus to 
make, however, since it mu.st run in very hot gas and at 
very high revolution. 

The national defense program will inevitably do much 
to bring about technical progress in supercharging, gas 
turbines, and asst)ciated control apparatus which our air 
lines badly need when they fly “above the weather.” 

Another aspect of the effort to get high-speed results 
is belated attention to the energy of the exhau.st. This 
energy is about equal to that developed usefully by the 
engine. When airplanes flew at ‘iOO miles an hour at 
iTUKlerate altitudes, the exhaust problem was merely one 
of di.spo.sal. If no flame blindeil the pilot and no gas got 
into the cabin, dispo.sal was sati.sfactory. At high altitude 
and high speed, however, considerable forward 
thrust can be recoverisl by passing the ex¬ 
haust out through suitable nozzles. 
This, in effect, is "jet propulsion.” 
long known to be a very un¬ 
economical .scheme at ordi¬ 
nary speeds. At high speeds 
the jet is really effective, and 
efficiency is of little conse- 
(inence since the wa.ste energy 
of the exhau.st is being used. 
As much as a 10 jier cent gain 
in effective thrust of the 
engine is c.stimated to be 
(Continued on page 17S) 
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Metallurgy of the Renaissance 

Expandings Activity in the Sixteenth Century Makes That Period 
of Great Interest in the History of the Art 

By Cyril Stanley' Smith 


I X the history of metallurgy the Sixteenth Century 
stands out as a period of great interest. The activity 
in iiolitical and cultural fields was paralleled in the 
metal shops, and from this period date the first detailed 
de.scriptions of metal-smelting and metalworking proc¬ 
esses. There are no books on metallurgy among the in¬ 
cunabula. This fact is not surpri.sing: Printers then, as 
now, were meeting the iiopular market. The great de¬ 
mand was at first for theological 
works and, as the Fifteenth Cen¬ 
tury reached its close, for reprints 
of the classical authors on secular 
subjects. To be sure, the monkish 
metalworkers had their manuscript 
copies of the Tenth- or Eleventh- 
Century treatise by Theojihilus to 
guide them in making their works 
of art for the church, and notebooks 
must have been kept by the more 
educated lay founders and smiths, 
but any such records were jealously 
guarded and did not become public 
property. Between the Tenth and 
Sixteenth centuries, therefore, no 
additions to metallurgical literature 
were made. X’evertheless, when 
metallurgical knowledge did come 
into print in the Sixteenth Century, 
it .showed a considerable advance 
over the state of the art dejiicted by 
Theophilus; in fact it had developed 
to a point where relatively few 
changes were to be made for a fur¬ 
ther 150 years — years when the 
.sciences of chemistry and physics 
were burgeoning with new life. 

Despite the ab.sence of written record, the.se five 
hundred years .saw considerable activity. By the process 
of trial and error, by purely practical research, basically 
sound metal .smelting and treating proce.sses had been 
develoj)ed. The use of power was more common in 
smelting metals than in working them. Metals that had 
bi-en smelted and refined with power-blown blast 
furnaces, from ores crushed under water-driven stamps 
and wa.shed by machines of fairly large capacity, were 
turned over to the coppersmith, the armorer, the card 
and buckle maker to be finished by hand. Mineral re¬ 
sources were often regarded as crown property, and the 
operation of mines necessitated large expenditures of 
capital. The demand for jirofit, becoming insistent in the 
Sixteenth Century, caused ever greater emphasis to be 
l)laced on making processes efficient, and the scale of 


ojierations naturally became larger as capital for the 
necessary machinery became available. The limited oc¬ 
currence of the ores concentrated smelting activity into 
a few locales, but the metalworkers were as widespread 
as the market and, with little thought of the advantages 
of large-scale operation with power, continued to supply 
local demarul. While the prince wanted a good supply of 
gold and silver for coinage, the domestic tools and the 
utensils of the common man were of 
no concern to him, and even arms 
were largely the jiroblem of his 
subjects, who supidied their soldiers 
already ecpiipped. The.se factors 
fav'ored .small-scale operation once 
the metals had been reduced. Even 
in the cities wliere there was suffi¬ 
cient business to warrant ini[)roved 
methods, they were rarely adopted, 
perhaps because of the conserva¬ 
tive spirit of the guilds. 

It is remarkable what intense 
specialization was permitted or en¬ 
couraged. Medieval Engli.sh sur¬ 
names indicating occupation in¬ 
clude many related but distinct 
names, such as Wirdragher, Nedlcre, 
Pinnere, X'ayler, Spiker, Heverter, 
and Douler. All but the first repre¬ 
sent simple ta.sks involving much 
the same skills. Occasionally sub- 
divi.sions of the production chain 
may have bt'cn made nominally for 
the protection of the public. In 
(Coventry a city ordinance adopted 
in 1435 forliade more than one of 
the trades of smith or drawer of 
coarse, medium, or fine wire to be practiced by any one 
man or association of men. Otlierwi.se the smith might 
make some bad iron but would pass it to the brakenian 
for coarse wire drawing with in.structions that it must be 
“tendurly cherysshet,” the result being some wire with 
hidden defects. In the words of the record in the Coretiirj/ 
Leet Bool;, if this be made into fishhooks “for febulness 
hit all-to brekithe, and thus is the ffissher foule de.s- 
seyued to hym grete harme.” Or instead of making fish¬ 
hooks, the wire might have been drawn by the girdleman 
and card wiredrawer, who u.sed it even though they 
knew it to be bad, to the great harm of the clothmaker 
using the cards. If, on the other hand, the succe.ssive 
stages of the process were done by inde|)endent men, 
each would refuse to buy material unless it were of good 
quality. 





The thimhlemaker^ a u'oodcut by Jost 
Amman^ J565, shoiving the use of punch 
and die in a simple cupping operation 
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Interior of a smelting house, from a manuscript dated 1480. Mixed copper and lead ores Here smelted 
in the blast furnaces (center). The copper-lead cakes icere heated in the liijuation furnace (right) to 
allow the lead to run off. hearing the precious metals. The lead teas then cupeled in the hearth at the left 

to giie auriferous silter. 


The earnest hut misguided efforts of the alchemists in 
their study of metals luul in the course of a thousand 
years produced singularly little of value to the science 
or j)ractice of metallurgj’. Many hundreds of alloys, 
many of which were potentially useful compositions, 
must liave been made, but the alchemists were con¬ 
cerned only with duplicating the superficial qualities of 
the precious metals, and at best the copper-zinc alloys 
which resulted from heating copper with some of their 
rare mixtures were regarded as being an inferior gold 
instead of a greatly improved copper. Although the 
alchemists based their experiments on theory in a scien¬ 
tific manner, they umscicntifically refused to discard the 
theory when experiment failed, and blamed rather them¬ 
selves, often hiding failure and falsely claiming success 
or inventing ingenious alibis. The methods of parting 
gold alloys with nitric acid or with sulphur or antimony 
sulijhide were perhaps born in the alchemist's labora¬ 
tory, but little else was produced there. 

The development of reduction-metallurgy methods 
prior to the Eighteenth Century took place almost en¬ 
tirely without the benefit of any satisfactory chemical 
theory. By 1500, methorls were established that were so 
far ahead of the chemistry of the period that it was not 
for two centuries that chemistry, undergoing rapid 
growth all the time, began to make contributions to 
metallurgy. 

The most striking eviilence of this fact is that books 
written in the Sixteenth Century were still being re¬ 
printed in the Eighteenth Century as useful, sought-after 
texts. Important books on chemistry and physics were 
rapidly outimKlcd as a rc.sult of their own .stimulus, for 
these were living, growing sciences. Metallurgist.s, in a 
purely practical way and without knowledge of why, 
had built up a series of operations that worked. .Mthough 


at first unhampered by 
erroneous theory, metal¬ 
lurgy lacked a rational 
theory to accelerate de¬ 
velopment. If practical 
metallurgy was far ahead 
of theoretical chemi.stry 
in 1500, it had changed 
little by 1700, and the 
development of chemis¬ 
try outstripped it. In 
the Middle Ages the 
learned men of church 
and university were con¬ 
cerned with trivial theo¬ 
logical di.sputations; the 
artisans were the scien¬ 
tists. The revival of 
science occurred only 
when the men of the 
universities began to fol¬ 
low the method that had 
always been used by the 
men in the workshop. If 
scholars were then able 
to contribute more, it 
was mainly because they 
were used to keeping 
and publishing sy.stematic records so that the lessons 
learned in one generation and locality coidd more 
quickly be passed on to other people in other places. 

Typical of the alert practical metallurgi.st of the 
Sixteenth Century is Vannoccio Biringuccio, whose 
Pirotechnia, published in Venice in 1540, is the first book 
to deal with the whole field of metallurgy. Though he 
gives the first description of many metalworking proc¬ 
esses, he does not claim to have originated any methods. 
He is in.sistent on profit and recommends metallurgy as a 
safer way to acquire wealth than is soldiering, and as a 
pleasanter way than that of the merchant with his 
uncomfortable voyages to foreign and frequently un¬ 
friendly shores. 

Mining may be dangerous, he says, but only to your 
hired assistants. Large-scale operations are advisable, 
sometimes necessary, and adequate capital must be 
available in order to avoid having to drop an undertak¬ 
ing just as it approaches the paying point. In describing 
metallurgical operations, he tells the methods he has 
practiced and the materials he has found to work well, 
but always a«lvises trying whatever materials are handy; 
Ram's-horn ashes may be best for cupeling hearths, but 
try whatever ashes are most plentiftd in your locality; a 
specific clay is gootl in making molds, but try that of 
your local clay pits, if necessary blending several kinds 
to get the proper qualities. Never guess but always weigh 
materials and products; the assay balance and pen for 
computation are as necessary as furnaces. 

While Biringuccio can hardly be .said to repre.sent the 
modern approach to science via reasoned experiments 
planned in accord with rational theory, his is essentially 
the Edisonian a[)proach, and he advises trying out 
everything to see what happens, making use of the one 
u-seful result of a hundred trials. This approach is in 
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sharp contrast with the method of the aleliemists, who 
were applying the scientific method and who failed 
only by having too much faith. A period of ad lib. hut 
controlled and observed experimentation is a necessary 
forerunner of the theories that are followed by more 
rapid and methodical advances, and the practical metal¬ 
lurgists following Biringuccio’s ways providetl much of 
the information upon which Boyle, Stahl, Lavoisier, and 
others built chemical theory. Indeed, had the chemists 
paid more attention to the increa.se in weight of lead on 
calcination (well known to the metallurgist) and had 
they used the balance in all their operations as the 
metallurgist did — for financial reasons to be sure, but 
nevertheless with the knowledge that reactions were 
(juantitativc, whether in a small assay or a large furnace 
charge — the idea of fixed reacting proportions would 
have carried its meaning in terms of the atomic theory 
far sooner than it actually did. 

The very first printed book on metals deals with 
assaying. This is undated, but the British Museum 
catalogue suggests that it appeared in 1510 in Augsburg. 
It is concerned almost entirely with gold and silver and 
contains many recipes for making cupels, mixtures for 
cementation, parting with acid and sulphur, and various 
other tricks useful to the goldsmith. Several .separate 
systems of assay weights designed to avoifl calculation 
are described in terms of the many different local 
.systems of weights then in use. 

In a series of “ Books of Secrets,” published after 1530 
under various titles, are found many recipes for parting, 
refining, and coloring gold and silver; for numerous 
solders, fluxes, and 
molding compositions; 
for quenching mwliums 
for steel. The important 
authors are, however, 

Biringuccio (1540), 

Agricola (1556), and 
Ercker (1574). Agri¬ 
cola’s De Re Metallica 
is so well known that it 
needs little comment. 

It is a competent de¬ 
scription by an intelli¬ 
gent man concerned 
w'ith recording all oper¬ 
ations in the mining, 
dressing, and smelting 
of metallic ores. Agri¬ 
cola ends his discussion 
with production of the 
metals and tells nothing 
about their u.se. Fortu¬ 
nately this field is cov¬ 
ered by Biringuccio, 
who, from a lifetime 
spent in the forge and 
foundry, was well quali¬ 
fied to describe in detail 
processes such as the 
making of guns and 
bells, wire draw'ing, and 
making of castings small 


and large, useful and ornamental. Although both Birin¬ 
guccio and Agricola have clear descriptions of assaying, 
Ercker, in his Beschriebung Allerfurnemsten Mineralis- 
chen Ertzt und Berckwerckmrten, deals almost exclusively 
with this process. He tells how to make w'eights and 
balances, explains how to take good samples, and gives 
full in.structions for distilling nitric acid, for making 
muffles and cupels, and for using them. Ercker’s book 
has had the longest period of usefulness of any strictly 
metallurgical book. Publi.shwl first in 1574, it w'as 
reprinted in 1580, 1598, and 16'29, and, with notes and a 
new' title — Aula Subterranea — but otherwi.se un¬ 
changed, in 1672, 1684, 1703, and 1736. English transla¬ 
tions appeared in 1683 and 1686, and a Dutch tran.sla- 
tion in 1745. The 1580 edition was beautifully illustratcsl, 
and the woodcut blocks were preserved and u.sed for all 
later German editions. The spread of time betw'een the 
first and last editions is remarkable. It is impossible to 
conceive of reprinting for u.se today a technical book 
written before the War of Independence, yet Ercker’s 
book w’as still in demand as a useful text 171 years 
after he wrote it. 

The principal metalw'orking operations iii u.se in the 
Sixteenth Century were mueh the same as those of 
today. Castings were u.sed more commonly than now, 
and worked objects were generally made with a ham¬ 
mer, depending on the smith’s judgment for dimensions 
and design. Quantity production of .small objects like 
buckles, pinheads, and so on was achieved by casting 
from a multiple pattern, the pattern often being made of 
metal and forming the complete (Continued on page 17Jf) 



The assay laboratnry {Ercker, 1580). In the back are {left to rifiht) a cementatiim furnace, icind furnaces 
far crucibles, anti a muffle furnace. 'The furnace in the right foreground is for aipper assaying and is 
bloivn by an aeolipile. The athanor {middle foregroiinil) is making acid for parting. The Uncers of the 
athanor and the cementing furnace are full of charcoal, which burns only at the Imttom and falls down as 
it is consumed, thus maintaining a steady fire, without attention, for as much as a day. 




Ill the Lilliput of Matter 

The Colloidal Range of Dimensions, Marked by Sudden Changes 
in Property, Can No Longer Be Neglected 
If Progress Is to Continue 

By Ernst A. Hauser 


J l'ST about one hundred years 
ago, several leading chemists 
studying precipitation reac¬ 
tions of compounds insoluble in 
water, such as arsenic trisulphide and 
Prussian blue, observed that when 
they used low coneentration of re¬ 
actants, no precipitate apparently 
formed. The liquid took on the color 
characteri.stic for the normal pre¬ 
cipitate but otherwise remained per¬ 
fectly clear and transparent to the 
eye of the observer. Berzelius, the only one who tried to 
explain the para<lox, assumed the particles of the formed 
precipitate to be very small and transparent. Solutions 
of that type were termed “pseudosolutions.” It then 
became evident that the clear but vividly colored solu¬ 
tions of precious metals {aurum and argentum potahile) 
which the alchemi.sts had prepared and for which they 
claimed exceptional healing power, must be classified in 
the .same grouj); for these solutions had been obtained by 
the reduction of a dissolved gold or silver salt to the 
elementary and therefore water-insoluble metal. 

In 1857, Michael Faraday demonstrated visually 
a .striking difference between a true solution and a 
p.seudo.solution. If a concentrated beam of light is shot 
through the former (in a darkened room), its path 
through the liquid cannot be detected, but if a pseudo¬ 
solution is sub.stituted, one can clearly ob.serve the pa.s- 
sage of the light beam. This is the same phenomenon we 
witness in a moving-picture theater when we see the 
cone of light travel from the projector booth through 
the air onto the screen. Milliards of partieles, suspended 
in the liquid or in the air, reflect the light impinging on 
them but are too small for the human eye to record. In 
1861, Thomas Graham, studying the rate 
with which a solution of a water-soluble 
substance would diffu.se, or distribute 
itself, into a volume of pure water, 
noticed that matter which has the apti¬ 
tude to crystallize diffuses rapidly, where¬ 
as more gelatinous substances, like glue, 
either diffu.se very slowly or not at all. 

Having found other substanees which 
behaved “like glue,” he coined for them 
the term “colloid,” derived from the 
Greek exj)res.sion.s koUa for glue and 
o-eidee for alike. In contra.st thereto he 
named rapidly diffu.sing ones “crystal¬ 
loids.” The difference in rate of diffusion 


Ninety-Six Million Million 
Edges and What They Mean 
IN the World of Lyocrats 
AND ElECTROCRATS — FrOM 
Drinkable (ioLD to the 
Brewing of Beer as the 
Elusive Colloids Have 
D o With Each 


TO 


/ 

A«- 


Br- 


-Br- 


I/' 

-Ag- 


-Br- 


Br- 


-Br- 

Schematic 


Fig. 1. Schematic crystal 
plane in an ionic lattice 
{silter bromide) 

(158) 


which Graham observed was first 
attributed to a difference in size be¬ 
tween the colloidal particles and 
those con-stituting a true solution. 
This reasoning and Zsigmondy’s de¬ 
velopment of the ultramicroscope 
(1908), which for the first time en¬ 
abled us actually to detect the pres¬ 
ence of diserete individual particles 
in a colloidal solution, resulted in the 
still frequently prevailing belief that 
colloids are nothing but extremely 
small particles suspended in a fluid. 

This belief, however, takes into consideration only 
part of the picture. If we roll and hammer a piece of 
gold until it becomes so thin that we can no longer see 
its thickness with a regular microscope, and if we hold 
this film of gold against the light, a surprise is in store; 
We can see through. There is no distortion, but all is 
bathed in a beautiful green color. The solid gold has be¬ 
come transparent, and w'e are reminded of Berzelius, 
who assumed particles to be very small and transparent 
in certain solutions. In mentioning the drinkable gold of 
the alchemists I referred to the great healing power 
attributed to this preparation. W'hether w'e believe 
such an attribution to be sound, we do know that most 
catalysts increase in activity with decreasing particle 
size, reaching a maximum in the colloidal range. Many 
other properties could be li.sted which exhibit pro¬ 
nounced maxima or minima as soon as the substance, 
like our transparent gold, has been brought to very 
minute dimensions. Can we offer an explanation for 
such sudden changes in property? 

The smallest dimensions which we can resolve with a 
regular microscope are 1/1,000 of a millimeter, or one 
micron. Simple chemical molecules which 
3 diffuse rapidly will be at lea.st a thousand 

times smaller— 1/1,000,000 of a milli¬ 
meter, or one millimicron. This dimen¬ 
sional range, in which matter exhibits 
specific j)ropertie.s, is termed the “col¬ 
loidal range of dimensions.” Colloid 
chemistry is the .study of the properties 
of matter jiresent in the colloidal range 
in at least one of its three possible di¬ 
mensions. According to this statement, 
colloids may not be regarded as a 
specific group of substances but rather 
as a general state of matter. If only one 
dimension is involved, we speak of 
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laminar disperse systems: 
if two, the systems are 
fibrillar; and if all three are 
affected, we are dealing 
with corpuscular disperse 
systems. 

What these dimensions 
mean is suggested by an 
example: If we take a 
cubical crystal of, let us 
.say, one centimeter edge 
length, it will have a vol¬ 
ume of one cubic centime¬ 
ter and a surface of six 
square centimeters. It will 
have twelve edges and eight corners. If we subdivide it 
into cubes of one-half micron edge length, a division 
corresponding to corpuscular dispersion, we shall have 
produced 8,000,000,000,000 cubes. Their combined vol¬ 
ume will have remained one cubic centimeter, but their 
over-all surface will have increased from six square 
centimeters to twelve square meters. They will have a 
total of64,000,000,000,000corners and the staggering sum 
of ninety-six million million (96,000,000,000,000) edges. 
If we further take into account the fact that a difference 
in chemical .saturationexists betweenan ion located in the 
interior of a structure, let us say a crystal, and an ion 
located at its surface, we immediately shall realize the 
importance of such surface developments. Take, for ex¬ 
ample, a plane in an ionic lattice (Fig. 1). The silver 
ions Nos. 1 and 2 are fully balanced by four bromide 
ions in the same plane; the silver ions Nos. 3 and 4, 
located in edges, are one bromide ion short of satura¬ 
tion; and the silver ions Nos. 5 and 6, located in 
corners, are short two! Since unsaturation can here be 
regarde<l as synonymous with reactivity, the increase 
of reactivity with decreasing dimensions becomes a 
logical consequence. In the range of colloidal dimensions 
the surface development and the importance of all 
energy located therein have become predominant. If 
comminution were to be continued, the dimensions of 
simple molecules, atoms, and so on, woukl be reached, 
where the expression “surface,” as generally u.sed, be¬ 
comes meaningless. We are ju.stified in calling colloid 
chemistry also the chemistry of surfaces and surface 
reactions. The regular chemist is primarily 
interested in the composition of the bulk 
pha.se of matter, the mineralogist in 
the crystal configurations of matter, 
the physicist in the physical prop¬ 
erties of matter pre.sent in bulk 
form; but the colloid chemist is 
primarily concerned with the 
composition and reactivity of 
the surface layers of matter 
and the changes which the.se 
surface layers undergo. Let us be 
somewhat more specific about 
this difference among .scientific 
interc.sts. 

great many substances of 
colloidal dimensions, when they 
are suspended in water, owe their 


stability to electric charges 
located in their surfaces, 
which repel all particles of 
the same sign of charge. 
If the.se charges are neu¬ 
tralized by charges of op¬ 
posite sign, the stability 
of the suspension is de¬ 
stroyed; the system pre¬ 
cipitates. Systems of this 
kind are termed electro- 
cratic colloids (Fig. 2). 
Other colloids, generally of 
organic origin, owe their 
stability to their great 
affinity to the liquid in which they are dispersed and 
are not affectetl by additions which neutralize surface 
charges. These are known as lyoeratic colloids. If we 
coat an electrocratic colloid with a lyoeratic one, we 
change the surface of the former. We have produced 
for all intents and purposes a colloidal dispersion of 
lyoeratic properties. The dispersion will not be affected 
by electrolytes — we have “protected” the electro¬ 
cratic colloid. This phenomenon is as important today 
to tho.se engaged in the production of stable, finely 
comminuted suspensions such as paints, insecticide 
sprays, i>harmaceutical preparations, fillers for paper, 
rubber latex, and in the prtKluction of ceramic slips, and 
so on, as it was centuries ago to the Chinese and Egyp¬ 
tians in the preparation of their inks and pigment colors. 

If we mix oil and water and agitate the mixture 
violently, we form what is known as an emulsion. But 
as soon as we stop agitating, the two liquids will again 
separate. If we add a soap, however, or form it in the 
system, the emulsion becomes stable. Stability occurs 
Ix^^ause the soap molecules line up in the surface of the 
oil droplets in an oriented fashion, one portion of each 
of the soap molecules lying in the water, the other 
portion being embedded in the oil; a new surface 
possessing repulsive energy has been formed (Fig. 3). 
From the purely analytical point of view, whether the 
emulsion is stable i.s of no importance; the emulsion is a 
■system composed of oil and water. But knowledge of the 
mechanism underlying stable emulsification is not only 
important for the successful and economic production 
and application of emulsions but also essen¬ 
tial when we are faced with the problem 
of destroying them. The manufacture 
and application of emulsions are be¬ 
coming of increasing industrial im¬ 
portance in the production of 
noninflammable nitrocellulo.se 
Ijreparations of low vi.scosity, 
paints and varnishes, plastics, 
in.secticides, liquid fotxl prepar¬ 
ations, ointments, and so on. 
The destruction of emulsions is 
a vital problem in the refining 
of crude oil, in the purification 
of boiler feed water, and in nu¬ 
merous other similar activities. 
Of predominant .scientific and 
indu.strial importance also is a 



Fig. 2. (a) Negtitiiely rhttrgpd rolloiilal particle, (h) Uiscliarged 
colloidal particle (simplijied coiuvpt, schematic). 



0=3 - WATER MOLECULES 

Fig. 3. Scheniatir stabilization of an oil-in-icater 
emulsion by oriented soap molecules 
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Fig. 4. These photographs of Jlote patterns of a dilute clay suspension betiieen crossed polaroids icere made in graduate research by D. R. 

Deuvy, 2d, '40: (left) slow flow; (right) rapid (turbulent) flow. 


bftter understanding of surface and intcrfacial tension 
and of wettability, which depends thereupon. Again the 
arrangement of molecules in the surface layer of colloidal 
thickness controls the phenomenon. If on the surface of a 
material which is not readily wetted by, let us say, water, 
a substance is adsorbed which, because of its molecular 
configuration, has affinity to both the material and water 
(see di.scussion on emulsions), the wettability is notably 
augmentctl. This increase is important in the dyeing of 
fibers and fabrics, in the coating of water-repelling sur¬ 
faces, in impregnation, and in tanning. Interfacial tension 
has its great importance even in brewing and in medicine 
and biology. The use of specific wetting agents in sprays 
to overcome the danger of dust explosions in coal mines 
is finding enhanced interest and application. 

The study of the mechani.sm causing colloidal dis¬ 
persions to gel is constantly increasing in importance, 
for only by final solution of this question shall w'e be 
able to answer the most fundamental biological ques¬ 
tions of cell life, cell division, and life quite generally. 
Many of the high-molecidar organic compounds like 
natural and synthetic rubber can be classified as gels, 
and many others, like some of the modern plastics, pre¬ 
sent themselves as such in some step of their production 
or processing. 


We could continue to enumerate many more colloidal 
phenomena and their .scientific and indu.strial implica¬ 
tions. The preceding discussion, however, has offered 
ample evidence that neither .science in general nor most 
of the industries can any longer neglect the colloidal 
dimen.sions if they want to maintain progressive develop¬ 
ment. The M.I.T. is contributing its share toward an 
increase of knowledge in this comparatively new science 
and its manifold applications, both in regular courses 
and laboratory classes and in individual research. 
Though most of this work is carried out in the Depart¬ 
ment of Chemical Engineering, it would be impossible 
without the brilliant and constant co-operation of the 
departments of Chemistry, Physics, Civil and Sanitary 
Engineering, Electrical Engineering, and Metallurgy. 

In broadening our knowledge and creating new con¬ 
cepts of the basis for the oceurrence of colloidal phenom¬ 
ena, w’e are con.stantly finding new applications and at 
the same time aiding in the spadework which has to be 
done whenever a new and therefore largely empirical 
branch of natural .science begins to take on definite 
shape and organization. The M.I.T. has made funda¬ 
mental contributions to the theory of gelation, cul¬ 
minating in its research on the colloid chemistry of 
clays. These contributions have {Concluded on page 182) 


CHANGE OF DROP SHAPE AND SURFACE TENSION WITH AGE 


0.025% SODIUM STEARATE IN WATER AT 25° C. 
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AGED 60 SECONDS AGED 120 SECONDS AGED 1800 SECONDS 


Fig. 5. Pendant drop silhouettes photographed in graduate research by J. M. Andreas, '37, and IT. li. Tucker, '37 















From Logs to Riches 

Canada’s Newsprint Industry Profits from International Amity 

and Industrial Co-operation 

By J. N. Stephenson 


T he traditionally cordial economic and social 
relations existing between Canada and the United 
States are very largely based on the solid founda¬ 
tion of fair play in trade. A joint boundary commission, 
in businesslike discussion, amicably settles questions 
relating to the imaginary line where the two countries 
meet geographically; another joint commission regu¬ 
lates the proportions of water that are allowed to flow 
southward and northward from an international 
watershed; and a third deals with fishing in inter¬ 
national waters. It is little wonder, then, that Canadians 
and Americans (meaning United States citizens) 
should have co-operated in the building of Canada's 
biggest manufacturing industry — the production of 
newsprint. 

In Canada the first paper mill was started by Ware 
at St. .4ndrews Ea.st, near Montreal, in 1805. This mill 
made paper for the Montreal Gazette, and the chief 
business of the early mills w'as the manufacture of 
printing paper; all “fine” paper was imported from 
Europe — and some is .still brought in. 



The consumption of paper for printing was restricted 
by the cost and scarcity of raw material until the latter 
half of the 1860’s, when groundwood was made in 
Canada and in Massachusetts. Sulphite pulp was in¬ 
troduced in both Canada and the United States in the 
1880’s. In The liackgrotmd and Economics of American 
Papermaking, L. T. Stevenson shows the total paper 
production after 1880 to have begun a definite upw'ard 
course and since 1890 to have struck a very rapid rate of 
increa.se which continued uj) to the well-known recent 
setbacks and is now again rising. The tremendous 
growth is due, of cour.se, to the tapping of whiit was 
considered an inexhau-stible reservoir of jjapermaking 
fiber — the forc.st. The biggest factor in this develop¬ 
ment was newsprint, a product consi.sting of w'ood fiber 
— at first roughly 70 to 75 per cent groundwood and '25 
to 30 per cent sulphite pulp. Now the average ratio 
would be nearer 85 to 15 parts, respectively. 

Wood is ground by j)ressing a stick sideways against 
a revolving grindstone. Sulphite pulp is made by re¬ 
ducing the wood to chips and, in a solution of calcium 
bisulphite under pressure, dissolving away from the 
cellulose fiber the various encru.sting materials. The 
former is a mechanical process, consuming a great deal 
of power; the latter is a chemical process, involving 
careful control. Mills were naturally located where wood 
and water power were available. .\s the spruce — and 
balsam — became depleted, the industry migrated 
northward. Sometimes pulp mills were built to supply 
the paper mill with its raw materials. Wood began to be 
imported into the United States from Canada, and pidp 
mills were established in the Dominion. 

Then came the movement for a reciprocity treaty in 
1911. Some Canadian mills were making newsprint, and 
.\merican publi.shers .saw in the Dominion an important 
source of supply. The reciprocity agreement was not 
ratified by Canada, but the clause admitting to the 
United States free of duty “mechanical and chemical 
wo(xI pulp and newsprint and other paper — valued at 
not more than four cents per pountl” remained in force. 
This practically insured American newspapers plenty 
of cheap newsprint, of which Canada has sent them 
over three million tons in a single year. 

Here was C'anada with abundant sui)i)lies of excellent 
pulpwood and with great rivers, rusliing through the 
very mid.st of her woodlands, ready to transport wood 
to the mills and furnish the power to run them. And 
there was the American manufacturer with his ever 
growing market for paper and with men and money to 
help develop the natural resources of his friendly neigh¬ 
bor. It was the opportunity of a century for civil and 
electrical engineers to build mills and hydroelectric 

(ici) 
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power plants, roads and railroads; for forestry engineers 

who were not much heeded — to operate woodlands; 
for mechanical engineers to design, build, and install 
machinery; for chemical engineers to devise and control 
jirocesses; for the papermaker to enter the paratlise of 
a l)ig modern plant with up-to-the-minute equipment 
and make paper at heretofore unheard-of speeds; and, 
alas, it was also the chance of a lifetime for promoters to 
overdo a good thing, until eventually there was more 
capacity than publishers required. To my mind, this 
latter situation resulted partly from the impo.ssibility 
in Canada of converting old mills to other u.ses, as had 
been done in the I'nited States after new and lietter 
paper mills were liuilt. 

Favored by the requirement of the provincial govern¬ 
ments, in which was vested the control of !)() per cent 
of Canada's forests, that this crown-land wood be manu- 


.\n important ditference between the metallurgical 
and paper industries is that the former has been devel¬ 
oped with comparatively little financial or engineering 
assi.stance from the United States. Canadians were re- 
sponsilile for the develojiment of the pulp and paper in¬ 
dustry, almost entirely, until well into the pre.sent cen¬ 
tury, but the building of their modern power plants and 
paper mills — at a co.st of .several hundred million dol¬ 
lars — has been done largely with .Vmerican money and 
has involverl some intere.sting engineering problems. It 
was natural that many of the.se jobs fell to experienced 
American engineers. Even for the mills where American 
men and money were not important factors, the market 
is predominantly in the United States. The four-machine 
newsprint mill built early in this century at Sault Ste. 
Marie by the Lake Superior Paper Company is believed 
to have been the first in Canada designed and eon- 


factured in the Dominion, the industry grew. Hut there 
were free movement of men and money across the border 
and fair play on both sides. Ili.story has no finer ehapter 
of international industrial development. 

A clo.se parallel to the development of the Canadian 
pulp and pa[)er industry is that of the mining and metal¬ 
lurgical indu.stry, which is founded on another of Can¬ 
ada’s great natural resources — a tremendous reserve of 
minerals in extensive variety and of great commercial 
value. Each of the.se industries u.ses very large amounts 
of hydroelectric power. Each seems to embrace two cate¬ 
gories: Lumbering corresponds to mining, in that both 
involve getting the natural resource away frnm nature 
and seem linked with the pioueering in.stinct of that 
young country; the manufacture of pulp and paper cor¬ 
responds to the reduction of ores and recovery of metal 
values. The Dominion Bureau of Stati.stics gives us data 


structed by an American engineer. George IL Mead, ’00, 
was at that time vice-president of the company. This 
newsprint mill was the first, and until recently the only, 
sulphite plant to u.se jiyrrhotite as the source of sulphur 
dioxide for the bisulphite cooking liquor. 

When Canada liegan to develop her new.sprint indu.s¬ 
try, she found it neces.sary to go either to England or to 
the Lbiited States to procure papermakers, for there 
were practically none within her own borders. Becau.se 
of the speed of the machines she was using, as compared 
with that of the English, most of this skilled labor was 
obtained in the L^nited States. It was largely this labor 
that formed the nucleus which developed later into the 
highly skilled paper-mill oi>eratives now general in the 
industry and its allied branches. If a permanent staff of 
skilled laborers was to be built up, it was absolutely 
necessary that towns, and particularly school facilities. 



be developwl adjacent to the mills. Probably the first 
“company town” in Canada was that at Grand’ Mere 
on the St. Maurice River, built in the interests of the 
famous Laurentide Company, Ltd. 
Grand’ Mere is still one of the show 
■iplaces of the province of Quebec, and its 
mill is one of the leading producers. It 
mill to run paper 
machines regularly at more than a thousand 
t tfBnilV ^ minute and has always been in the 

front rank in research and progress. Two years 
kl^lT when the Ontario Paper Com- 

CtlM/ pany. Ltd., put into operation at Baie Comeau, 
Quebec, the newest mill in Canada — a two- 
machine mill with complete power plant — a 
rp® modern town was actually carved out of the wil- 
derness. A large tract of forest was cleared anti 
■J thousands of tons of rock were blastetl to make 
g room for the development. The town has a fine hotel, 
W radiotelej)hone, and even a cold-storage plant, while 
' the mill is equipped with the fine.st machinery and 
control instruments. The world’s largest wood-stave 
pipe — .seventeen feet in diameter and over a mile long 
— brings the water of the Outarde River from the dam 
to the powerhou.se. 


(Table 1) for an intere.sting eompari.son of the.se two 
leading manufacturing industries in Canada in ItKSS. 

Fishing and lumbering were doubtless the first (x;cupa- 
tions of the early .settlers in Canada, though the exist¬ 
ence of gypsum was noted in a French publication in 
1672, and a fine charcoal iron was made from bog ores at 
Three Rivers from the Eighteenth Century until 1883. 
Gold, silver, ami copper production date from ^ 
about the middle of the Nineteenth Century, • 

but the great development of mining in Can- 
ada is practically contemporary with the 
growth of the newsprint industry. It is 
largely to these indu.stries that the ^ 

^^^^^ti'^ofthelU)- 


Pulpu'ood stackers^ such as this one at the Mersey Paper C.ompany in 
\oi’« Scotia, are approximately 120 feet hi^h, travel on rails along 
the Hoo<l piles. 


Asxoriated ficreen Xetrs. Ltd. 



February, 1941 


KKl 


power plants from 
which tliis current 
comes provided epics 
of engineerinf? skill. 
The century-old firm 
of Price Brothers and 
Company, Ltd., was 
a.ssi.sted by Duke fi¬ 
nancing to develop 
the water power of 

Advanced ideas and a continuous process of modern- the upper Saguenay River. 'I'he pow'er j)lant at He 

ization have been characteristic of this company’s opera- Maligne, which is built into the dam that blocks the out- 

tions since the establishment of its fir.st paper mill near let of Lake St. John at the Grand Discharge, has a 

Niagara twenty-nine years ago by the Chicago Tribune capacity of .540,000 horsepower. The by-pa.ss for the 

a newsworthy beginning for those days. It was the .stream during con.struction had to be blasted through 

fir.st mill in North America to use electric motors to the rooky island and w'as later closed only with consider- 

drive mechanical pulp grinders. During the World War, able difficulty by u.se of a special cofferdam. .\ few miles 

when transportation became a major problem, a .sub- dowmstream the Saguenay is really put to work and will 

sidiary concern was formed to operate boats to carry ultimately produce another million horsepower. This 

wood up the St. Lawrence to the mill and return with development, at Chute-a-Caron, involved a particularly 

cargoes of grain or coal for Montreal delivery. On the spectacular feat. .\n accurate contour of the rocky river 

completion of the Welland Canal, this water-borne bed was taken, and an exactly matching obelisk of con- 

traffic was extended to include the delivery of paper to crete was erected on one bank of the river. So well was 

Chicago, the boats carrying grain on their return trips. the engineering done that a perfect fit was accomplished 

Another instance of a ('anadian newsprint mill in wlien the obelisk was toppled into place, and a new 

which an American newspaper publi.sher took a finaneial chapter was written in the .story of famous power plants, 

interest was the Spruce Falls Power and Paper (.'om- The St. Maurice River is also a tremendous source of 
pany, lAd., at Kapuskasiiig, Ontario, the site of an alien hydroelectric power, of which over a million horsepower 

internment camp during the World War. A sulphite pulp have already been developed and are distributed by, or 

mill was fir.st built there in 1918 by the Kimberly-Clark in co-operation with, the Shawinigan Water and Power 

Corporation of W Lsconsiii. Later this concern was joined Company. The im|)ortant power sites were previously 

by the New York Times in the erection of a four-machine held by paper companies. 

new.sprint mill. The power comes principally from an in- The outstanding example of an American paper con- 
terestinghydroelectricdevelopmentatSmokyFall.s,sixty cern developing Canadian resources on a large scale is 
miles down — though “up” in the geographical sense the International Paper Company, incorporated in 1898. 

of being northward — the Mattagami River. This work Some companies, like Laurentide and Abitibi, have 

required the building of a railroad which now .serves to built paper mill.s^ around established pulp mills, but 

haul pulpwood to the mill. International laid out from 


Table 1. Comparison of Canadian Paper and Met.vllcrgical Indcstries 
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Salaries 


Number of 

Gross Value 


Net Value 

Industry 

In vested 


and Wages 


Employees 

of Production 


of Production 



Hank* 


Rank 

Rank 


Rank 

Rank 

Pttlp and paper 
\onfeiTous metal 

.¥.594,907,222 

1 

S42.G19.;511 

1 

30,943 2 

8183,897,503 

2 

*89,034.186 1 

smelting and 

refiningt. 

184,0:57,126 

2 

19.549,963 

8 

12,788 17 

287,295,7:53 

1 

87,091,374 2 


* Among the fort>' chief industries of Canada 

+ The recovery of iron is relatively unimportant at pre.sent in Canada 


since the pulpwood on this 
part of the watershed can¬ 
not be floated up the river. 

A big factor in the supply 
of newsprint to American 
publishers is the American- 
designed plant of the Anglo- 
Canadian Pulp and Paper 
Mills, Ltd., establi.shed in 
Quebec by the Rothermere 
intere.st.s of London. The 
engineering development 
that was largely responsi¬ 
ble for making it po.ssible to 
e.stablish the four-machine 
mill on tidewater in the 
suburb of a large city was 
the high-tension tran.smi.s- 
sion of electric power. In 
this mill the power to drive 



the ground up the world’s 
bigge.st new.sprint mill at 
Three Rivers. The plant 
was .started in RFJO and 
built in two .stages, each a 
fully integrated mill with 
four high-speed new.sprint 
machines. Except for the 
steam retpiired for proc¬ 
esses and the bleeder turbo¬ 
generators on the i)aper 
machines, the whole mill 
is driven by electricity 
brought in at (i9,0()0 volts. 
.\ remarkable feature of 
this mill is the tremendous 
increa.se in j)r(Kluction over 
the original rating of the 
maehines - from 940 to 
8.50 tons a day — which 


the machinery and operate 
the electric .steam genera¬ 
tors is brought about 140 
miles at 165,000 volts. The 
building of the hydroelectric 


This neiesprinl mill — the uorhCs lar^-st is that of the 
(.'.anudian International Paper (iornpanv at Three Hiters^ 
Qnebee. Situated at the ronjiuenee of the St. \1aurice and St. 
Laurence, Three Hirers is also the focus of two other /urge 
pa/wr organizations: St. iMwrence Pa/ier Mills ('.ompanv. 
Ltd., anti Consolidated Paper Corporation, Ltd. 


has been accomi)li.shed by 
.stepi)ing uj) the speed and 
improving stock prepara¬ 
tion and process control. 
(Continued on page Iftll) 
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What Tech Men Do 

T he experience records of Technology Alumni 
gathered by the Institute’s Placement Bureau 
last year not only have been a very important aid 
in meeting the demand for exceptional men in industry 
and government but also have revealed the extraor- 
tlinary range of professional activities of technically 
trained men. 

A study of the 10,000 replies to a que.stionnaire sent 
to approximately 80,000 former students for whom the 
Alumni Association has addresses, reveals that Tech¬ 
nology men occu])y positions rej)resenting the perform¬ 
ance of 180 distinct functions in 81 differ¬ 
ent fields of industry, business, and ^- 

the professions. For example, a — \ 

graduate might dc.scribe him- \mechan- 

•self as the president or vice- y' \ elEC- 1 '^““ 
])rcsidont of a company, / \trical 

as a salesman, niechan- / \ enoin-\^^' 

ical engineer, man- / \ eep,^ 

ager, or teacher. TEACHiNo\,j^Q \ 

These categories of / 737 \ IA'/.\ 

positions are clas- / I „v \ \ 

sified as “func- / ^* \ \ 

tions,” becau.se SALES \ \ 

the title of a po- 9 7 7 \ ' 

sition indicates 9 ^ 

the type of work 

IH-rfoniKsl. Func---^ 

tion itself does PRODUCTION 

not necessarily 

I O S 3 / 

convey any m- \ ' / 

formation as to \ 10.3°^ 

the branch of the \ 

industry or the \ 

profession concerned. \ yC 

,,, 1 • ^ 1 \ / E X ECUTIVE5 

1 hese are (fesignated \ 

as “fields.” The dis- 14 17 

tribution of graduates N. 13 8 ’/ 

according to fields is, how- N. 
ever, shown in Fig. 2 . The x,. 
limitation of this study to the 
functional aspect of the vocations is ^ 

due to the large number of separate 
groups working in many fields. There 

arc, for illustration, 22 clas.ses of en- those functions in u 
gineers and 23 large groups perform- itx) of the 10,000 w 
ing functions rclatwl to management, si 

finance, sales, production, mainte¬ 
nance, con.struction, and other types of work in the 
sciences and profe-ssions. An array of 8.5 small groups 
remains, covering practically all the usual vixiational 
activities, including legislators, journali.sts, clergymen, 
and even housewives. In addition, the engineering 
groups and many of the other larger categories include 


/\^ TEACHING 

735 

X. 7,1 

SALES x^ 

977 

9. (. y, 

PRODUCTION 

1053 

10.3“/, / 


EX ECUTIVE5 


13.8 ’/o 


Fig, 1. Functions performed by Institute 
Alumni. Divisions of the graph represent 
those functions in uyhich are engaged at least 
KM) of the 101,000 who responded in a recent 
survey. 


functional subdivisions, each of which represents a dif¬ 
ferent kind of position. Thus, each group of engineers 
contains consulting engineers, chief engineers, those in 
charge of development, designers, draftsmen, esti¬ 
mators, research directors, project leaders, and research 
assistants. From the point of view of function alone, the 
composite picture of Technology Alumni is truly an 
intricate pattern on a very broad canvas. 

F'igure 1 indicates those functions in which at least 
100 Alumni are engaged. The largest functional group, 
numbering 1,417, represents those Alumni who have 
risen to executive positions and indicates the achieve¬ 
ment of leadership on the part of approximately one- 
seventh (13.8 per cent) of the total. 

- - About 1,100 other positions, at least 

/ partly executive in character, are 

- / - / reported as presidents, vice- 

I ^ / ij’ yN. presidents, chief engineers, 

/ • o / other titles indicat- 

\ ^ / / ?'• Nx. iiig leadership. Still an- 

I / / \ other group wdiose 

/ / o' / 3 )^ \ members are well 

~ toward the top of 

I ^ ^ ^ o'l\ their vocations is 

*y y^y^ 3 °’’ made uj) of over 

y/S'\ 1,300 assistant 

/ / ’ chief engineers, 

' __ resident chief 

^ engineers, proj- 

^ ect leaders, and 

^others. This 

analysis would 
indicate that 
at least 3,800 
^x5\xAx^ Alumni, or 37 per 

cent of the total, 
f 9 O T H E Pi have attained out- 

3 IX O u P 5 standing positions in 

I 4 I functions related to 

I ^ y management, to .say noth- 

■ ^ A ing of those w'ho have 

achieved eminence in tech- 
nical and jirofessional work in 
- positions which are nonexecutive. 

The second large.st functional 
formed by Institute group, designated “production,” in- 
the eranh represent , , , . . ... 

: are engnff^ at least ‘■'u<l«'s such Categories as production 
esponded in a recent and manufacturing, production con¬ 
i'- trol, prewe-ss development, purcha.s- 

ing, and businc.ss engineering, and 
totals 1,0.53, or 10.3 per cent of all functions reported. 
The sales group is third in size with 977 Alumni, of 
whom only 2,53 took the Course in Business and En¬ 
gineering Administration. The teaching profession 
is represented by 735 educators, comprising 7.1 per 
cent of the total. 
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In enumerating the functions reported by Alumni, we 
have thus far considered the four largest groups, which 
include 40 per cent of the Alumni. We now come to those 
who report specific engineering functions. The groups 
describing themselves as engineers include 21 branches 
of engineering with a total of 2,976, or 29 per cent of the 
graduates. Many of these groups, including government, 
business, valuation, hydraulic, traffic, illumination, 
combustion, acoustical, welding, and rate engineers, are 
too small to be shown in the graph of functions though 
as a whole they bulk fairly large. Seven- 
eighths of these 2,976 engineers are 
found in the si.x large grt)ups, 
electrical, mechanical, chemi¬ 
cal, civil, architectural, and 
aeronautical engineering. 

In groups which vary 
in size between 25 and 
49 are found such 
workers as person¬ 
nel and labor rela¬ 
tions men (48), 
insurance inspec¬ 
tors (47), service 
engineers (43), 
authors, editors, 
journali.sts, re¬ 
port writers, and 
translators (40), 

.statisticians (38), 
technical direc¬ 
tors (35), photog¬ 
raphers (34), and 
clerks (31). 

While functional 
groups of less than 25 
members may be consid¬ 
ered as relatively unimpor¬ 
tant fragments of the total 
10 ,000, they are significant in the 
aggregate becau.se they show an im¬ 
pressive diversity of activities on the part 
of those who received their training pri¬ 
marily in engineering. Technology men are 
industrial designers, traffic engineers and 
managers, interior decorators, inventors, technicians, 
machinists, mechanics, and draftsmen. There are a 
grouj) of factory trainers and another of office managers 
not classifier! as executives. .\n array of diverse groups 
includes .\lunmi per¬ 
forming the functions 
of actuary, agent, ad¬ 
juster, examiner, and 
investigator. Special¬ 
ized workers in science 
include mathemati¬ 
cians, anthropologi.sts, 
archaeologists, astron¬ 
omers, spectro.scopists, 
and meteorologists. Li¬ 
brarians and curators 
are represented, as 
well as economists and 


social-service workers. A small group is engaged in 
nonlegal patent work. Two .Vlumni are legislators. 
Some graduates report the occupations of exporter 
and importer, merchant, farmer, and rancher. Nine 
.\lumni have become clergymen. Information given in 
the replies also permits the analysis of engineering 
functions according to activities, as in Table 1. 

Thus far, the data presented relate to given functions 
or categories of activities without reference to the in¬ 
dustries, professions, or businesses in which the various 

_ functions are jjerformed. Almost any 

single occupational function may lie 
exercised in a few or in .several 
different fields of endeavor. 
Thus executive functions 
are di.stributed among 72 
fields; priKluction func¬ 
tions among 65; .sales, 
64; financial, 53; 
mechanical engi¬ 
neering, 51; main¬ 
tenance, 48; chem¬ 
ical engineering, 
40; electrical en¬ 
gineering, 35; 
chemistry, 34; 
civil engineer¬ 
ing, 23; con¬ 
struction, 16; 
ami architectural 
engineering, 11. 
Distribution of 
individual Alumni 
by fields is shown in 
Fig. 2. The largest 
field of work for Tech¬ 
nology Alumni is the gov¬ 
ernment, with a represen¬ 
tation of 1,117 graduates 
(Federal, 717, and state, 400). 
Teaching occujjies second place 
with 860, followed by utilities with 778. 
Husiness .services, reported by 701, and 
construction, by 531, conclude the list of 
fields rej)orte<l by more than 500 each, 
amounting to 4,649, or 46j/^ per cent of the total. Since 
the entire number of field replies is approximately 
10 ,000, the percentage of any group may be read directly 
from the number repre.sented. If, to the six groups 

mentioned, we add pe¬ 
troleum, 395; electrical 
equii)ment, 380; and 
machinery, 378, we 
have accounted for 
three-fifths (58 per 
cent) of the total in the 
nine largest groups. 
The remainder are 
distributed in many 
■smaller groups, such as 
insurance, 224; air- 
jjlanes, 192; focnl, 172; 
and finance, 167. 



Fig. 2. Fields of activity in 
tchicli at least 100 of the 
Alumni reporting are engaged 
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PhE 'rECllNOLOGY ReVIEAV 


No Mere Gesture iii Shanghai 

4S war coiitimies to harass China, the Technology 
Club of Shanghai — only American university club 
in China which is holding regular meetings — is going 
ahead with substantial sponsorship of education for 
C'hincse youth. Two years ago, a few Institute Alumni 
in China’s great treaty pt)rt were instrumental in starting 
a school, known as the Shanghai Polytechnic Institute, 
to help meet the growing need for engineering education 
in the country. Stati.stics i.s.sued by the Ministry of 
Education had revealed that for 1!).S!), students regis¬ 
tered in engineering courses increa.sed to 38.5 per cent 
of the total university enrollment — figures which sug¬ 
gested at once the need for training of men to fill the gap 
Ix'tween i)rofe.ssionally trained engineers ami ordinary 
laborers. A great need for well-organized trade schools 
was obvious; from the.se, skilled mechanics and techni¬ 
cians might be .secured. During its first year, the Shang¬ 
hai Polytechnic Institute made a .start in the right 
direction, with .some forty students enrolled in evening 
classes. 

.\t the beginning of 1940, the Technology C'lub of 
Shanghai commenced active participation in the under¬ 
taking. A committee inve.stigated the po.ssibilities of 
consi.stcnt aid to the enterpri.se, and efforts were got 
under way to .stabilize curricula, to secure funds, to add 
to teaching ecpiipment. Thorough .study was made of the 
occupational needs which such a .school is mo.st likely 
to 1 k‘ called upon to till, and the courses offered were 
organized with these needs in mind. When the present 
.scliool year Ix'gan in Sejjtember, 1940, three fields were 
covered: automobile mecbanics, electric .servicing, and 
cotton textile engineering. The sum of $90,000 in 
C'hinese currency had been raised, an amount sufficient 


to run the school for two years. A night .school for fac¬ 
tory workers is being run simultaneously in the same 
building, to supplement labor with various courses. 

George II. Lynott, ’15, is serving as president of the 
■school, which is known as the China Imstitute of Indus¬ 
trial Training. William A. .\dam.s, ’08, is vice-president, 
and IIou-Kun Chow, ’14, is vice-president and dean of 
the school. A report on educational activities made in 
November surveyed the work done thus far, pointing 
out that cla.s.sroom in.struction is maintained on strict 
routine, mechanical drawings and laboratory reports 
being checked and kept to schedule as carefully as they 
are at Technology. Syllabus committee meetings held 
at regular intervals during the fall focinsed efforts of the 
.school on subjects common and fundamental to the 
.special cour.ses—subjects such as Chine.se, business Eng- 
li.sh, related mathematics, phy.sics, chemi.stry, and 
mechanical drawing. Di.stribution of the various sub¬ 
jects through four semesters has been carefully planned. 

Gathering together of adecpiate equii)ment for the 
machine shoj) and electrical laboratory, wdiich are cen¬ 
ters of teaching, has been going forward, and con- 
.siderable amounts of apparatus have been donated. 
Twenty .scholarships for qualified students in nee<l of 
a.ssistance have been jjrovided. 

A very practical “Tech in ('hina” is thus being 
conducted under the auspices of the Technology Club 
of Shanghai, with the active aid of numerous Alumni. 

Faculty Appointment 

HANCIS OTTO SCHMITT, Rebstock Professor 
of Zoology at Wasliington University, St. Louis, has 
been aj>j)ointe(l professor of biology in charge of the 
Course in Biophysics and Biological Engineering at the 
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Institute. Dr. Sclimitt, who will join the staff of the 
Institute next summer, is distinguished and inter¬ 
nationally recognized for his researches in biology, a 
field in which he has .shown outstanding skill in utilizing 
the resources of associated branches of .science. In the 
new art of biological engineering, he is expected to ad¬ 
vance the present close co-operation between the In¬ 
stitute’s Department of Biology and Pnblic Health and 
its sister .sciences, physics, chemistry, and electrical 
engineering. 

This broad program of e<lucation and research in 
biological engineering, from which is developing a stead¬ 
ily expanding service to industry and mwlicine, is going 
forward under a grant of .$'-2()0,000 from the Rockefeller 
Foundation. 

Dr. Schmitt has utilized the x-ray, polarized light, 
spectroscopy, the electron microscoj)e, and other tools 
and techniciues of experimental physics in fundamental 
biological research. He is especially noted for his research 
on kidney function, conduction in heart muscle, tissue 
metabolism, chemistry and i)hysiology of nerves, ultra¬ 
sonic radiation, .surface phenomena, mono- and multi¬ 
films, analysis of molecular nltrastructure of nerves and 
tissue cells by x-ray diffraction, polarized light, and light- 
reflection methods. 

Born in St. Louis in 1!)()3, Dr. Schmitt was educated 
at Washington University, which granted him the de¬ 
gree of bachelor of arts in Three years later he was 

awarded the doctorate of philosophy. From 19!27 to 19(2!) 
he was National Re.search Council fellow in the depart¬ 
ment of chemi.stry at the University of California. Dur¬ 
ing this period he also carried on advanced .studies in 
the biochemistry department of Lbiiversity College, 
London, England, and at the Kaiser Wilhelm In.stitute 
in Berlin. 

Appointe<l assistant professor of zoology at Washing¬ 
ton University in 1929, he became a.s.sociate ])rofessor 
in 19.34, was advanced to the rank of full professor in 
1938, and became head of the department of zoology 
in 19,39. Dr. Schmitt is a member of the .\merican 
Physiological Society, the Society of Experimental 
Biology and Medicine, Phi Beta Kappa, and Sigma Xi. 
He is married and has three children. 


W haling Collection 

T HPy large.st collection of whaling prints in existence, 
eomprising about one thousand lithographs, en¬ 
gravings, water colors, and oils, has been j)re.sented to 
Technology by .\llan Forbes, Jr. .\dditional prints have 
been contributed by the State Street Trust Com{)any 
and by .\llan lAmbes, Sr., President of that bank, to 
supplement this notable collection. 

The.se prints were gathered during some thirty years 
of discriminating .search on the part of the .senior Mr. 
Forbes, and include not only prints of whaling .scenes 
from American, Briti.sh, French, Dutch, Italian, Span¬ 
ish, and Japanese sources but also maps, astronomical 
prints, cartoons, natural-hi.story drawings, collections of 
pictures of .Jonah and the whale and of Perseus and 
Andromeda, as well as bank notes in which the whale 
or whale ship appears. Notable are many original water- 
color portraits of ships by Benjamin Rus.sell, constituting 
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the large.st existing group of ])aintings by this New 
Bedford artist. In its entirety, the collection covers 
comj)letely the hi.story and the many influences of a 
once great and important industry. 

The collection will be hou.sed in the Pratt School of 
Naval .\rchitecture and Marine Engineering at Tech¬ 
nology as one of the many outstanding exhibits in the 
P'rancis Rus.sell Hart Nautical Mu.seum. This mu.scum 
has had for many years the .\rthur H. Clark collection 
of marine prints, about 2,,500 in number, covering prin¬ 
cipally the merchant-marine and naval fields. With the 
addition of the P’orbes whaling collection, the In.stitute 
will become one of the most important repositories of 
marine pictures in this country. Interest in the whaling 
indu.stry is already well e.stablished at Technology, for a 
.special room in the Hart Mu.seum for two years has been 
displaying the Henry P. Kendall whaling collection. 

The installation of the P’orbes collection will take 
place over a period of a year or so, and the first ])ictures 
to be put on display will be hung along the corridors and 
the main stairway of the Pratt Building. This use of 
{)icture.s is in line with a long-range j)rogram of general 
mu.seum development at the Institute, which aims to 
utilize for exhibits as much as is practicable of the four 
miles of corridor in the main grou]) of buihlings. 

The nautical mu.seum at Technology was recently 
renamed in honor of the late Francis Rus.sell Hart, ’89, 
a life member of the C'orporation and for many years 
the Treasurer of the In.stitute. It was through Mr. 
Hart’s interest that the mu.seum received its initial 
development. Mr. Hart, who was a native of New Bed¬ 
ford, was internationally known as a collector of whal¬ 
ing prints, and a distinguished contributor to the 
literature on whaling. 
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Chips off the Block 


T he Institute is particularly proud of the number of 
sons of Technology men who “come back to Tech” 
to prepare for careers in science, engineering, and archi¬ 
tecture. The thirty-five sons who enrolled as freshmen 
this year are: 


Son 

William G. Abbott, 3d 
Allen S. Arnold 
Alvan D. Arseni 
Thomas S. Barrows 
Gordon P. Caldwell 
Richard L. Carter 
Robert I. Clarke 
Robert V’. Coleman 
Frederick D. DeBell 
Austin P. Dodge 
Kenneth M. Eberhard 
Robert G. Fisher 
Roger M. Freeman, .Ir. 
John B. Gardner 
Richard B. Gore 
Dean B. Harrington 
Peter S. Hopkins 
Janies T. I>awson 
Ciarl Lindeniann, Jr. 
Richard C. Maconi 
Paul G. Nelson 
Robert 1). Peck 
William W. Pugh 
George M. Repetti 
John A. Rockett 
James S. Ruoff 
William B. Scott 
Gardner H. Sloan 
Carl R. Soilerberg, Jr. 
Thornton Stearns 
Caleb S. Taft 
Richard R. Warehani 
Stanley W. Warshaw 
James B. Weaver, !id 
Edward H. Williams, 3d 


Father 

William G. Abbott, ’0(> 

Oscar M. Arnold, T3 (deceased) 

William C. Arsem, ’01 

Ralph G. Barrows, ’21 

Walter E. Caldwell, ’08 

H. Leston Carter, ’08 

Bruce A. Clarke, ’16 

Alfred V. Coleman, ’15 

John M. DeBell, ’17 

Parker Dodge, ’07 

Walter C. El)erhard, ’14 

Dana H. Fisher, ’02 

Roger M. Freeman, ’13 (deceased) 

Hartley B. Gardner, ’17 

John Gore, ’16 

Elliott D. Harrington, ’08 

Paul S. Hopkins, ’10 

Charles J. Lawson, ’20 

Carl I.indemann, ’12 

G. Vincent Maconi, ’15 

Albert P. Nelson, ’13 

Harry D. Peck, ’13 

Achilles H. Pugh, ’97 

George W. Repetti, ’16 

Francis H. Rockett, ’17 

Chauncey F. Ruoff, ’14 (deceased) 

Stanley L. Scott, ’21 

Vernon G. Sloan, ’12 (deceased) 

C. Richard Soderberg, ’20 

Albert T. Stearns, ’14 

Edgar W. Taft. ’13 

Charles M. Wareham, ’16 

Nathaniel Warshaw, ’16 

Eastman A. Weaver, ’15 

Edward H. Williams, ’16 


Corporation Election 


C HARLES E. SPENCER, JR., President of the First 
National Rank of Boston, was elected a special term 
member of the Corporation at its meeting on January 8. 
He will serve for five years. 

A native of New Brunswick, N.J., Mr. Spencer was 
educated at Rutgers Preparatory School. Between 1900 
and 1907 he was successively associated with the Na¬ 
tional Bank of New Jer.sey, the National Bank of Com¬ 
merce in New York, the National Bank of Commerce of 
Kansas City, and the Trust Company of America in 
New York. In 1907 he was appointed a.s.sistant treasurer 
and later advanced to the post of treasurer of the Colo¬ 
nial Trust Company of IVaterbury, Conn. From 1918 to 
1920 he was deputy governor of the Federal Reserve 
Bank of Boston, leaving that ])osition to become vice- 
president of the First National Bank, of which he was 
elected president in 1938. 

.\ director of the First of Boston International Cor¬ 
poration in New York, Mr. Spencer is a trustee of the 
Warren In.stitution for Savings in Boston and the Ameri¬ 
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can Optical Company, and a director of the Boston Tide¬ 
water Terminal, Inc., the United-Carr F'astener Cor- 
jioration, the French American Banking Corporation, 
Arthur D. Little, Inc., and other companies. He is a 
member of the Algonquin Club of Boston, The Country 
Club of Brookline, the Union League Club of New York, 
and the Kittansett Club of Marion, Mass. 

Rogers Awards 

W ILLIAM BARTON ROGERS awards of $300, 
which are given annually in memory of the founder 
and first President of the Institute in recognition of high 
scholarship, character, and leadership in student affairs, 
have been presented for 1940 to six Technology seniors: 
William R. Ahrendt of IVestfield, N.J.; Eugene E. DuP. 
Crawford of Wilmington, Del.; William M. Folberth, 
Jr., and Lawrence C. Turnock, Jr., both of Cleveland, 
Ohio; Joseph H. Myers of Evanston, Ill.; and Donald D. 
Scarff of Winnetka, Ill. 

Presentation was made by President Compton before 
the Faculty Committee on Undergraduate Scholarships, 
of which Dean H. E. Lobdell, ’17, is chairman, and the 
Heads of the students’ Departments. 

Augrnented Analyzer 

E xtended 2.5 per cent in equipment and thus 
expandwl some 40 per cent in scope, the M.I.T. 
network analyzer during the past few months has 
proved better than ever able to assi.st electrical engi- 
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neers in settling power-system problems, as well as to give 
students of {X)wer engineering a realistic comprehension 
of the nature of these problems through actual experi¬ 
ence in solving them. An entire new fifth section was 
added to the analyzer last summer, and important 
changes were made in the proportion of the units 
added, so that more effective use can be made of the 
device as a whole. These changes and additions, plus the 
high-speed precise centralized metering system de¬ 
veloped and installed three years ago, plus increase in 
the number of generator units (sixteen can now be 
represented) have brought the analyzer up to the high¬ 
est of pre.sent-day standards. 

The In.stitute’s analyzer is the only apparatus of its 
kind maintained by an organization other than a public 
utility or electrical manufacturing company. Needs dis¬ 
closed by problems presented by industrial users of the 
machine led to the addition of the new unit, which was 
directed in its design, construction, and installation by 
George B. Iloadley, ’32, while he was instructor in elec¬ 
trical engineering at the Institute. Last fall Dr. Iloadley 
joined the faculty of the Polytechnic Institute of Brook¬ 
lyn as assistant professor and has been succeeded in 
supervision of the analyzer by Arthur E. Fitzgerald, ’31, 
instructor in electrical engineering. 

Designed to investigate electrical power-system 
problems arising in additions to existing systems, in in¬ 
terconnecting sy.stems, and in routine or emergency 
operation, the network analyzer is an arrangement of 
power sources, resistances, reactances, aiid other ele¬ 
ments which permits compact reproduction of the sig¬ 
nificant electrical characteristics for problems of these 


types. It may be considered an electrical scale mtxlel, in 
which 100 watts represents, for example, 100 million 
watts, and in which networks that may actually extend 
over several states are reduced to the dimensions of an 
ordinary room. Among devices of the kind, that at 
Technology is the foremost in the number of generating 
stations wliich it can represent and in the precision of 
the metering with which it is ecpiipped. In operation, the 
analyzer gives all readings at a central desk, so that the 
operator is able in effect to travel hundreds of miles 
from station to station of his system without ever leav¬ 
ing his chair. 

As originally constructed twelve years ago, the an¬ 
alyzer comprised four large steel-framed sections hous¬ 
ing the resistor and reactor units, the capacitors, and the 
other devices necessary to reprcxluce in miniature the 
significant electrical variables involved in a system 
problem. Pha.se-shifting transformers are u.sed to repre¬ 
sent generating stations. Provision for all kinds of inter¬ 
connection is made. The expansion of the analyzxjr last 
summer consisted principally in addition of an entire 
new section. This increase by one-ciuartcr in the physical 
apparatus involved meant more than a one-quarter in¬ 
crease in effectiveness, however, because the size distri¬ 
bution of units was so amended as to bring about im¬ 
provement of one-third or more therein. 

Three years ago, advancement in metering technique 
greatly increased the speed of operation of the analyzer. 
The speed of an instrument is, of course, dependent upon 
the amount of pow'er which it consumes. But the inser¬ 
tion of metering equipment into the model network 
mu.st not di.sturb the .system {Continued on page 181) 
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THE UNEMPLOYED 

(Concluded from page 151) 

have milk. The rent allowance i.s seldom sufficient, for if 
adolescent children of oppo.site sexes are not to share the 
same hed — to say nothing of not occupying the same 
room — inroads mu.st be made on the food budget. 
There is enough clothing to fight the elements; there is 
not enough to enable visits to friends or church attend¬ 
ance. Nor is there money for the dentist, the barber, and 
the druggi.st, not to mention money for a movie or a 
glass of beer. Worse still, men on relief have lost con¬ 
fidence in th('m.selves: After con.stant rebuffs in their 
search for employment they now recognize that indu.s- 
try will not hire men in patched garments, without 
tools, in arrears to the union. They feel that j)rivate 
industry does not want them, a fact which does not 
mean that they do not want jobs in jjrivate indu.stry. 

Today, they are broken men, with their family rela¬ 
tions severely strained. Nothing would be farther from 
the truth, however, than to think of these men and 
their families as having been in such poor straits always. 
True, the men came from relatively poor homes and 
had had relatively little education, but they were able, 
during the days when the economy prospered, to gain 
a secure niche and to support not ordy them.selv'es but 
also their wives and children. The wives, who for the 
most part came from families in poor circumstances, 
seldom had had more than an elementary education, anti 
not always that. But the handicaps did not prevent the 
women from securing employment, which enableil them 
to support them.selves and frequently contribute to the 
support of indigent relatives. Frequently after marriage, 
always after the birth of a chikl, the wife cea.sed earn¬ 
ing, for the running of a home was a full-time job. The 
man earned an<l the woman managed, and together they 
enjoyed a normal family life like that of millions of other 
Americans. Seldom did the man receive large wages, but 
his earnings were sufficient to permit him to discharge 
his responsibilities without assistance from private or 
public agencies. Such men were independent folk who 
worked during the week, went to church on Sunday 
mornings, relaxed by visiting friends and relatives, 
and occasionally left town on a hot summer’s day. In 
short, they were normal people and theirs were normal 
families. 

When the men lost jobs they had held for many years 
— a few men had actually worked for the same firm for 
a <lecade or two — they believed that their unemploy¬ 
ment would be temporary. They sought work avidly 
and for a long time were unable to accept the fact that 
industry no longer had a place for them. With wages a 
thing of the past, savings accounts were drawn upon to 
keep the families in food; wdien savings gave out, 
insurance policies were cashed; finally, when debts 
coidd no longer be avoided, relatives and tradespeople 
were asked to assist. After these resources vrere ex¬ 
hausted, public assistance alone remained, but the pride 
of these people was such that many refused to apply, 
and the plight of more than one starving family was 
called to the attention of the department of welfare by a 
friendly neighbor or a sympathetic policeman. Loss of 
work, of savings, of friends, of .self-re.spect, has marked 


the men and their families so badly that it is difficult to 
realize that not many years ago they were neither de¬ 
pendent nor demoralized. 

The American public, which has been much con¬ 
cerned about the size of the annual appropriations for 
relief and about the scale of allowances for the unem¬ 
ployed, has failed to appreciate the extreme wastefulness 
of unemployment. When a man of forty losses his job 
and fails to secure another, the twenty or more years 
of working life that are in him are lost to society. While 
employed, such a man contributed approximately $1,500 
annually by his labor; while he is unemployed, society 
mu.st pay him approximately $700 a year to keep him and 
his family alive. In twenty years his unemployment will 
have co.st $16,000. But the total cost to society may 
prove much greater: Severe deprivation at home can 
injure a child permanently — physically, mentally, 
morally — with the result that the state may be forced 
in later years to maintain him in a tuberculosis sanato¬ 
rium, a mental hospital, or a prison. Good accounting 
assesses costs where they belong. Hence the expendi¬ 
tures for state hospitals and prisons should be assessed 
in part against homes where work for the father is only 
a remembrance of things past and no longer an ex¬ 
pectation for the future. 

The co.sts may become so large that they can no longer 
be expressed in monetary terms. When older men are 
thrown out of work and younger men are not afforded 
opportunities to work, the entire social structure is 
undermined. Many W'cre the factors that gave Hitler 
his chance, but none was more important than the eco¬ 
nomic disenfranchi.sement of a large part of the German 
populace. Without w’ork and without hope, the disen¬ 
franchised came to de.spi.se prevailing institutions and, 
when afforded leadership, they destroyed tlio.se insti¬ 
tutions. As long as the majority cherishes its way of life, 
it mu.st not fear expenditures aimed at preventing the 
growth of the economically disenfranchised, for if the 
latter multiply, nothing remains secure. In the United 
States today are third-generation “reliefers.” Children 
are being born into families whose fathers have never 
worked and whose grandfathers have been unemployed 
for more than a decade. 

Unemployment is, however, largely a problem that 
has arisen in the last decade, and it is scarcely surprising 
that the American public has erred seriously in grappling 
with it. The new is always difficult to understand and to 
control. But all was not error. The concept of work 
relief was fundamentally sound, though the emphasis 
was too much on relief, too little on work. Nor were all 
mistakes those of government. Industry and the com¬ 
munity at large were likewise at fault, industry being 
prejudiced against hiring men previously on relief, and 
the community's uninterest speeding demoralization. 

During the coming months, the more employable 
men who are now in receipt of public assistance will 
doubtless obtain po.sitions in private indu.stry. If com¬ 
munity resources, public and private alike, are utilized 
properly, the number employed can be substantially 
increased. The state employment agency must seek jobs 
for these men; the employer must overcome his preju¬ 
dice against hiring them; the social agency must assist 
in rehabilitation. 
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THE TREND OF AFFAIRS 

{Continued from page 149) 

is used in the manufacture of wooden door handles and 
other forms of “hardware.” €L About five million pounds 
of tung oil are expected to be produced from the 1940 
bumper crop yielded by plantations of tung trees in the 
southern United States. The American tung oil industry, 
now thirty-five years old, will thus supply about one- 
twentieth of American consumption of this, one of the 
most important of the drying oils. The price of the oil 
from China — traditional world source of the material 

— has been about twenty-five cents a pound for the past 
year. American production has often commanded a 
premium of a cent or two over that figure because of 
superiority in lightness of color and in general chemical 
characteristics. 

Inside the Metal 

AHUICATION — by welding, for instance — not 
only builds metal members into structures of various 
sorts but also does hidden things to the internal struc¬ 
ture of the metal members themselves. Weld steel plates 
together according to a certain plan, and a tank or a 
bridge girder or a ship’s deck results; within the plates, 
meanwhile, an unseen patterning of strains is produced 
as the welds are made. Some of these strains are great 
enough to produce plastic flow. Detection of their pres¬ 
ence and their extent may be of profound importance to 
the fabricator, for ability to reckon with them and allow 
for them can contribute powerfully to making structures 
of longer life and greater reliability. 

Strain, whether plastic or elastic, means es.sentially 
that the spaces separating the atoms of the metal have 
been altered by the application of load and that hence 
the metal has been deformed. Its size has been changed 

— in microscopic terms, of course, but nonetheless 
changed. If the strain is a plastic one, actual gliding ac¬ 
tion of the crystals of the metal has oeeurred, and a new 
positioning of the atoms has been established, with the 
result that removal of the load does not produce resump¬ 
tion of original dimensions by the metal. An elastic 
strain, on the other hand, is an alteration of interatomic 
distances which lasts only as long as the local stresses 
continue; removal of these stresses permits the atomic 
pattern to return to normal. Though the atoms have 
been sprung farther apart or pushed nearer together, de¬ 
pending upon the type of loading, they have not been 
subjected to forces strong enough to break their original 
bonding and make them actually glide into new relative 
positions. 

When loading produces a combination of plastic and 
elastic strains within a metal, ability to distinguish be¬ 
tween them is important to the designer. Because of the 
permanent distortions which the loading may have pro¬ 
duced, elastic stresses may be locked up inside the 
metal even after the external load is removed. If a new 
load is applied, they will co-operate with the new 
stres-ses which it imposes, so that the limit of strength of 
the material may be approached. 



X-ray dijfruction instrument for measuring internal stresses in 
metals. The specimen under test is mounted on the stand at the 
left. X-rays impinging on it through the orifice at the left of the 
central x ray tube are diffracted through the slots in the vertical 
film holder, to register on the film as lines indicating the atomic 
structure of the specimen. 

Determination of strains by conventional extensome- 
ter methods is handicapped for the fabricator by the 
fact that strains do not appear until load has been ap¬ 
plied — until, in other words, the material has been 
built into a structure. To determine strains by the ex- 
tensometer, it is necessary to remove the load, that is, 
dismantle the structure. This necessity grows out of 
the fact that the extensometer method requires two 
measurements, one without load and one under 
load. 

Implicit in this story thus far are the reasons why 
demonstration of the practicability of a more effective 
method of stress measurement is welcome. That demon¬ 
stration has been under way in the Institute’s Depart¬ 
ment of Metallurgy during the past year, through the 
investigation and development of an x-ray diffraction 
method of measurement. John T. Norton, ’18, Associate 
Professor of the Physics of Metals, building on the work 
of German investigators, has checked the precision of 
the diffraction scheme, has applied it to the measure¬ 
ment of stresses near welded joints, and has found it to 
give results whose accuracy increases as the stresses 
measured are greater. 

If gauge marks are made on the surface of an un¬ 
stressed plate and load is then ajiplied, change in the 
distance between the gauge {Concluded on page 174) 
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THE TREND OF AFFAIRS 

(Concluded from page 172) 


marks after the removal of load shows that plastic flow 
has occurred; the plate is longer or shorter than it was 
before application of the stress. If the stress is merely 
elastic, however, the relative position of the gauge marks 
is unchanged after removal of load, for the plate has 
returned to normal dimension. Hence, to determine 
elastic stress, it is necessary to make measurements 
while the plate is under load and while advantage can be 
taken of the temporary shifting of interatomic distances 
which has been described. The x-ray diffraction method 
does just this task, detects elastic stresses w’ithout any 
necessity for the dismantling of the structure in ques¬ 
tion, and detects elastic stresses only. 

The diffraction technique relies upon the fact that 
different substances diffract x-rays at different angles, 
depending upon the atomic structure of the substance. 
The normal interatomic distances of materials being 
know'n, deviations from them can be detected by devia¬ 
tions in diffraction patterns, from which in turn the 
magnitude and direction of stresses can be calculated. 
In the making of diffraction measurements, a spot of 
gold powder is placed on the specimen being examined 
for stresses. The gold is without stress; hence its atoms 
diffract incident x-rays at a known angle, so that the 
diffracted rays give a regi.ster line on the photographic 
film which they strike after being diffracted, or bounced 
back, from the gold. Some rays, however, will go through 
the gold powder to the metal of the specimen and will 
bounce back at an angle depending upon the atomic 
structure of the metal in question. The line which they 
give on the film should hence be at a predictable dis¬ 
tance from the gold line — the distance being deter¬ 
mined by the difference between the angles of diflFraction 
of normal gold and normal other metal. If the other 
metal is under elastie internal stress, however, the tell¬ 
tale distance will be different from the normal, the dif¬ 
ference depending upon the extent to which normal dis¬ 
tances between the atoms of the material have been 
altered by the stresses. 

Close measurement of the reference gold line and the 
specimen metal line on the photographic record is hence 
of much importance in the development of the diffrac¬ 
tion technique. It may be made diflBcult by fuzzy lines, 
such as are recorded by diffraction from certain alloy 
steels. But by careful check, having the same records 
gauged by several researchers. Professor Norton finds 
that the error remains constant, however great the 
stresses studied, and this constant error is not very great 
to begin with. 

In a steel plate with a weld running along one edge, 
the diffraction technique has been used by Professor 
Norton to show the existence of a complicated distribu¬ 
tion of stresses. Immediately under the weld the stresses 
closely approach the elastic limit of the material, sug¬ 
gesting that actual plastic flow has occurred. In the rest 
of the plate, compression and tension arc readily lo¬ 
cated. Cutting off the weld and testing the specimen 
anew. Professor Norton found that stre.ss patterns re¬ 


mained unchanged in the area nearest to where the weld 
had been — plastic flow, as suggested, had taken place 
— and that the stress jiatterns in the rest of the jilate 
diminished. A\ hen the strip along the once welded edge 
was cut away and the area where deformation had oc¬ 
curred was thus removed, the elastic stresses in the re¬ 
mainder of the material were eliminated. 

Next step in the investigation of this technique will be 
to weld a structure, setting up in it elastic stresses reach¬ 
ing the elastic limit of the material; then to load it ex¬ 
ternally; and, finally, to take the resultant stress pat¬ 
terns in order to ascertain whether plastic flow occurs to 
relieve the stresses set up by the external load. Thus 
may be supidied answer to the question whether loading, 
as in making use of a welded pressure vessel, relieves the 
local stresses originally imposed upon the material of the 
vessel when it was welded together. Such relief would 
result from the infinitesimal flow of the atoms of the 
metal as it changed its size in order to accommodate it¬ 
self to the stresses. If such flow occurs, a more nearly 
uniform distribution of stresses results. 

RENAISSANCE METALLURGY 

(Continued from page 157) 

mold directly, including runners and gates. Biringuccio 
describes molds made of clay in several layers bound 
together and containing as many as twelve hundred 
pieces. Fine works, such as medallions, were usually cast 
in a molding composition of ashes, iron scale, burned clay, 
or other refractory material, bonded with a sodium 
silicate solution made by strongly heating salt in a clay 
pot. For other work clay was used, mixed with sand to 
minimize shrinkage and with various common organic 
materials to give it body (and B.O.!), but it was always 
thoroughly baked before casting. Leonardo da Vinci 
mentions the use of green sand molds, but Cellini says 
only some Paris sand can be so used. Biringuccio made a 
mold, to be cast without drying, from burned sand and 
ashes bonded with flour and urine or wine, but says it is 
an art that many desire but few practice. Die-casting 
was well established in the type-founder’s shop, whose 
product had to be clean and accurately made to size. 
The pewterer used stone or metal molds. 

The shaping of articles in dies w’as not unknown. 
Coins represent the earliest attempt at quantity produc¬ 
tion by the use of dies, but the necessity for repeated 
hammer blows must have made it a laborious process. 
Already in the Sixteenth Century the wedge and the 
screw press w’ere being employed in mints, and blanks 
were sometimes cut by the use of hollow punches from 
flat strip (at first drawn through dies but later rolled), 
thus minimizing the work of the weight adju.sters. These 
improvements were known to Leonardo da Vinci and 
may have been his inventions. The use of mating dies to 
shape an article from sheet metal (the basis of most 
modern ways of making small objects in quantity) gen¬ 
erally presupposes the use of an accurately guided press 
of some kind. We find, however, in one of Amman’s 
woodcuts (1568) a regular cupping operation with punch 
and die being used to make thimbles from well-annealed 
brass strip, and this process was doubtless u.sed for 
other products too. (Continued on page 176) 
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Title page of the IVobierbuchlein {J534 edition). This, the first 
printed Iwok dealing tvith metals, conUtins a brief account of fire 
assaying and refining methods for gold and silier, and <lescril>es 
systems of assay ueights for various localities. 


RENAISSANCE METALLURGY 

{Continued from page 174 ) 

Development in the field of alloys was slow'. With 
the exception of cast iron, the only alloys in extensive 
use even as late as 1800 had been know'n and employed 
by the Romans —brasses, bronzes, various coinage and 
jewelry alloys, speculum metal, solders, steel, wrought 
iron, copper, and jiewter. The old alloys served the pur¬ 
pose of the craftsman well enough, and engineering had 
not yet reached the point where further advance w'as 
dependent on the development of new'er materials. 
Physical data on metals and alloys, moreover, were ac¬ 
cumulated but slowly. Density was studied very early 
and was commonly determined in studies of alloys, but 
some Seventeenth Century attempts to ascertain 
tensile strength were followed by only .sporadic imita¬ 
tions. It was not until publication of the classic 
work of Achard in 1788 (unfortunately but little known 
to contemporaries) that a really .systematic attempt was 
made to study how strength, hardne.ss, malleability, 
and corrosion resistance vary with composition. 

Soldering was done with various alloys whose use indi¬ 
cates a knowledge of the general form of the melting- 
point diagram, (iold was soldered with gold-copper 
alloys, w'hich were sometimes produced in situ by com¬ 
bination of the gold surface with copper reduced by the 
soldering flame from finely divided copper oxide or car¬ 
bonate. Silver was soldered with silver-copper alloys, 
copper with silver-cop[)er-zinc or lead-tin. When iron 
could not be hammer-welded, it was brazed or sol¬ 


dered with silver, co()per, or silver-copper-zinc alloys. 
Powdered metals were made mechanically or, as in the 
case of gold and silver, by powdering a brittle amal¬ 
gam and driving off the mercury with sulphur and heat. 
Bimetals of cojiper coated with silver or of silver with 
gold were commonly made for both fraudulent and 
legitimate purposes. 

The casting of bells and the casting of guns arc old 
arts calling forth the greatest efforts of the metallurgist. 
The two techniques are almo.st identical; Both involve 
the production of a reinforced clay core, a wax or clay 
pattern on this, and an outer jacket, all being built up 
on a sim])le lathe with strickles. Cannon were cast in 
bronze of about 10 per cent tin, while bell metal con¬ 
tained 1!) to 21 per cent. A large feeding head was usefl 
on the cannon, but bells seem to have been cast without 
the heads, jirobably because unsounduess at the crown 
is not particularly harmful. Biringuccio gives a scale 
showing , the actual thickness of the rim for bells of 
various weights and gives full details for design of them. 
He has drawings of a number of ingenious bearings to 
lighten the task of the bell ringer. 

Methods of heat production are always of prime con¬ 
cern to the metallurgist. Although coal was known and 
u.sed, wockI and charcoal were the principal fuels in 
the Sixteenth Century. Reverberatory, wind, and blast 
furnaces were used for .smelting ores and melting metals. 
Small charges were melted in crucibles in the forge fire 
of the smithy. The blasts for the forge and the larger 
furnaces were jirovided by bellows, very elaborate con¬ 
traptions being used to operate them by water power. 

The reverberatory furnace for melting metals is first 
described by Biringuccio. It was an outgrowth perhaps 
of the glassmaker’s furnace or perhaps of the cupellatioii 
furnace in which the wood fuel and the metal to be 
melted and oxidized were in contact under a large dome 
or reverberator. Chimney stacks to create drafts without 
mechanical aid were rarely used, and even the wind 
furnaces dcjiended only on their own small height to 
produce a natural draft. 

The nonferrous metals were usually smelted in blast 
furnaces measuring some two feet square and six feet 
high, built against a wall backed by the bellows ma¬ 
chine. Different kinds of ore were usually mixed to¬ 
gether for smelting in order to provide a more fusible 
slag and to aid in the collection of metal values. The 
copper-lead liquation cakes produced by the blast 
furnaces were given a prolonged gentle heating to allow 
the leail to run off, leaving a spongy mass of copper. 

The lead (carrying most of the precious metals present 
in the ore) was cupeled to give an auriferous silver from 
which gold was recovered by parting with nitric acid or 
with sulphur or antimony sulphide. The separation of all 
the metals in the ore was complete when the litharge 
from the cupel and the silver-laden materials from part¬ 
ing had been reduced back to the metallic state. The 
copper was refined by an oxidation and reduction cycle 
in a glorified smith’s hearth with a basin and was pre¬ 
pared for the market as rosette copper by the pouring of 
water on the surface of the molten bath to form thin 
crusts of solid metal which were lifted off one by one. 
Metallic zinc had been practically unknown before 1685 
except as a .sporadic furnace condensate. Until the Nine- 




Febkuary, 1941 


177 


teenth Century, brass was made directly from copper, 
calamine, and charcoal contained in clusters of small 
pots in deep conical furnaces built below the casting 
floor and dependent upon their own height rather than 
upon a stack to provide draft. Bronze was melted in 
crucible furnaces of various kinds, or in large ladles 
which served to contain the metal and charcoal — the 
latter urged by bellows. A ring of stones built around the 
ladle lip retained a greater quantity of fire. A charge too 
large to be carried was melted in a reverberatory fur¬ 
nace or in a veritable cupola vrith a receiver to hold the 
liquid metal at the bottom and a shaft to hold the metal 
and charcoal above the tuyere line. A taphole at the 
bottom of either furnace and a series of channels con¬ 
veyed the metal to the molds, which were buried in pits. 

Wind furnaces for crucible assays were sometimes 
aided by the blast from an aeolipile, a copper boiler pro¬ 
viding a fine jet of steam, which carried air into a small 
opening below the fire bars. Aluffle furnaces operated on 
their own draft. The muffles were bottomless and rested 
on the bottom of the furnace, heat being applied only 
from sides and top. The assayer’s cupels, crucibles, and 
scorifiers and the technique of using them, including the 
fluxes, as described by Sixteenth Century authors, were 
very much the same as the implements and technique 
which are used by the fire assayer of today. The heat 
treatment of metals was a simple process and required 
simple furnaces. The wiredrawer and coppersmith used 


an open pile of charcoal on a grate, sometimes aided 
by bellows, for annealing. Delicate soldering was done in 
muffle furnaces or somefimes under little arches made 
of the charcoal itself. The smith heated steel for harden¬ 
ing at the forge fire and quenched it directly to the final 
hardness without any drawing or tempering operation. 
This change in practice is reflectetl in the confusion of 
terminology that to this day makes the layman think of 
tempered steel as being hardest, as at one time it was. 

Incidentally, the realization that interrupted slow 
quenches were given makes more reasonable the em¬ 
ployment of the various curious quenching liquids and 
nostrums that it has been common to scoff at on the as¬ 
sumption that rapid complete quenching was sought. 
W'hile insisting on the virtues of the urine of a red¬ 
headed boy or a fern-fed goat in preference to any other 
may be making too fine a distinction, it seems likely 
that a more controllable quench could be given by a 
solution containing organic matter, and the temper 
colors could be seen more readily because less oxidation 
would occur at high temperatures. An interrupted 
quench gives far tougher steel than does a full quench 
and draw, though it needs better control. The best 
product of the ancient armorer, though only occasionally 
achieved, may actually have been better than our 
modern heat-treated steels until the austempering 
process, that triumph of modern metallurgical research, 
duplicated it. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

Cambridge, 

Massachusetts 

rpHE schools of Architecture, Engineering and Science, the Graduate School and the 
-L Division of Humanities offer instruction and opportunities for research, hoth under- 

graduate and graduate, in the following fields of study as well as in allied subjects: 

SCHOOL OF ARCHITECTURE 

SCHOOL OF ENGINEERING | 

Architecture 

Aeronautical Engineering 

City Planning 

Building Engineering and Construction ; 

City Planning Practice 

Business and Engineering Administration ! 


Chemical Engineering i 

SCHOOL OF SCIENCE 

Civil and Sanitary Engineering 

Biology and Public Health 

Electrical Engineering 

Chemistry 

General Engineering 

General Science 

Marine Transportation 

Geology 

Mechanical Engineering 

Mathematics 

Metallurgy j 

Physics 

Naval Architecture and Marine Engineering 

The Catalogue contains fuU information and will he sent gratis and post free upon request. 

All correspondence regarding admission either to undergraduate or graduate study should 
be addressed to the Director of Admissions, M.I.T., Cambridge, Mass. 






178 


THE NEW ENGLAND TRUST COMPANY 



BANKING FOR NEW ENGLAND 


Member Federal Deposit Insurance Corporation 


j 

Is 


mom 


LETTERPRESS 
ANP OFFSET 

Of outstanding quality 
is produced by us daily 
for many buyers of good 
printing. Our forty years 
experience and modern 
equipment are available 
to you in caring for 
your printing problems 


The Technology Review 

TECHNICAL PROGRESS IN AVIATION 

{Continued from page 154) 

obtainable from the exhaust. The degree of interest 
which commercial air lines will take in jet propulsion 
will depend on whether their future requirements in¬ 
clude much higher speeds of flight. 

Technical progress of another kind is based on re¬ 
search in aerodynamics. With improved wing sections, 
the ratio of lift to resistance to forward motion has been 
notably increased in recent years. This increase should 
make for higher speeds with the same power, but the so- 
called high-speed wings are not good weight carriers and 
would entail too high a landing speed to be practical for 
commercial aviation. By means of slots and trailing edge 
flaps, it is now possible, when approaching a landing, for 
the wing to be converted temporarily to a high-lift type. 
Since improvement of high-lift devices of this sort is of 
great importance to bombers as well as to commercial 
planes, military pressure may be expected to speed it. 

With higher wing loading, the length of run at take-off 
requires large airports; hence the considerable enlarge¬ 
ment of our American airports, which will be part of the 
defense program, will aid the extension of our already 
rapidly expanding civil air-transport industry. 

Even the so-called experts have been badly misled as 
to the importance of one feature of technical progress. 
I refer to questions about the ability of the American 
type of radial air-cooled engines now universally used 
by our air lines. Since European engines are liquid 
cooled and are used in high-speed pursuit machines, like 
the British Spitfire and the German Messerschmitt, the 
idea that this country cannot build high-speed fighting 
airplanes until it has liquid-cooled engines of the Euro¬ 
pean type has been widely accepted. And because cer¬ 
tain stripped German airplanes broke the world’s speed 
records twice in 1939 — a Heinkel in March at 464 
miles an hour and a Messerschmitt in April at 469 miles 
officially and 481.4 unofficially — the momentary 
speeds developed have been accepted as inherent 
in the liquid-cooled engine which was used. This is an 
entirely false inference. 
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At the time that • the Germans were claiming the 
world’s speed record, American planes equipped with 
American air-cooled engines of similar rated power out¬ 
put were making in normal flight a high speed of about 
330 miles an hour, while British planes with liquid- 
cooled engines of the same power output were credited 
with 360 or more miles an hour. The case for the liquid- 
cooled engine seemed to be very convincing. Yet it was 
based on a false conception of the aerodynamics of the 
matter. There was also an element of propaganda in it. 

The test of war has shown that the German fighting 
planes have a real speed of about 350 miles an hour and 
that their British opposites make the same speed or a 
little more. In the meantime, progressive improvement 
in the installation of the American air-cooled engines 
has raised the speed of our fighter planes. 

The National Advisory Committee for Aeronautics, 
in its Langley Field wind tunnel, has developed means of 
streamlining the American radial air-cooled engine by 
ducting and cowling, so that its drag can be made as low 
as that of the best liquid-cooled engine installation. Thus 
recent technical progress has enabled American airplane 
builders to demonstrate airplanes with larger air-cooled 
engines at speeds exceeding 400 miles an hour. There 
now appears to be nothing to choose, as to speed, be¬ 
tween the two types of engine when each is properly 
installed. This could have been true several years ago, 
but the results of research were available only recently. 

The largest liquid-cooled European-type engines now 
used by Germany and England develop about 1,200 
horsepower, and this year we shall have similar engines 
in quantity production here. Two new types of American 
air-cooled engine are already developed and in produc¬ 
tion in the 2,000-horsepower size. Nowhere else in the 
world are engines of such power available. The demand 
for armor, protected gasoline tanks, and heavier arma¬ 
ment can safely be predicted to make the 1,200-horse¬ 
power engine inadequate in the near future on account 
of the increased weight involved. Also, there is always a 
demand in war for more speed. This country can meet 
these demands by the devel- {Concluded on page 180) 
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TECHNICAL PROGRESS IN AVIATION 

{Concluded from page 179) 

opment of a 2,000-horsepower fighter to compete with 
the 1940 European 1,200-horsepower plane. We have 
the engines and the knowledge of how to install them 
for high speed. 

Production for war is not like production for domestic 
consumption. The businessman trained in commerce 
may insist on “freezing” a design and going into pro¬ 
duction for three years on the same article in order to 
recover his investment in engineering costs. In war, 
technical progress on the part of the enemy can make 
such a three-year program disastrous. 

We now have an interesting situation — that of a 
very large production program for 1,200-horsepower 
fighter airplanes based on European liquid-cooled en¬ 
gines getting well under way at about the time our own 
engineers present us with two 2,000-horsepower engines 
and our scientists show us how to streamline them in 
an airplane installation to secure extremely high speed. 
The position seems to be that we are using our great 
productive capacity for an immediate program of pro¬ 
ducing fighting airplanes that are the equal of anything 
known in Europe while we have the potential ability to 
make obsolete all fighter airplanes in the world today, 
including our own. This position has come about by re¬ 
cent technical progress in engines and fuels, combined 
with new knowledge of the aerodynamics of air flow. 
When to take advantage of the recent technical progress 
is a delicate question involving a balance between 
strategic and tactical considerations. It is the old 
dilemma of quantity now versus quality later and can be 
decided wisely only when we know whether it really is 
later than we think. 

FROVI LOGS TO RICHES 

{Continued from page 163) 

The I.P., as it is universally known, was one of 
the early jiioneers in Canada for pulpwood. Its first 
Canadian subsidiary was the St. INIaurice Lumber Com¬ 
pany, now the Canadian International Paper Company, 


whose mill at Three Rivers used the timber from crown 
lands ill the St. Maurice valley leased from the Quebec 
government. There is nothing small about the newsprint 
mill which the Canadian International Paper Company 
built in 1926 at Gatineau, Quebec, a few miles from 
Ottawa. It has five paper machines, of which four are 
271}^ inches wide on the wire — the biggest ever built 
up to that time. Furthermore, it was to be an all-electric 
mill, from steam plant to shipping room, a project which 
involved the develojiment of three power sites on the 
Gatineau River and the impounding of water at Lake 
Baskatong in one of the largest reservoirs built up to 
then. So big in fact are the “ponds” above these power 
dams that a fleet of steam and Diesel-powered tugs is 
requireil to tow the huge booms of logs consumed in the 
mills. The next step was to build a four-machine news¬ 
print paper mill at Dalhousie, New Brunswick. Except 
for a 6,()()0-kilowatt turbogenerator, the power for this 
mill is brought in at 132,000 volts. The mill is on tide¬ 
water, and fresh water was obtained by damming the 
Charlo River, about nine miles away, and laying a 
24-inch wood-stave pipe. The machines at this mill have 
been improved until they have been operatwl at over 
1,400 feet a minute and have the exceptionally high 
rating of 1,560 jiounds of paper per inch of usable 
(trimmed) width per twenty-four hours. 

Comparisons are always interesting. The daily 
capacity of Canadian International’s three newsprint 
mills is 2,350 tons (723,800 tons a year), whereas the 
annual capacity of the tw'enty-eight newsprint ma¬ 
chines owned by the Consolidated Taper Corporation, 
Ltd., is 614,500 tons and that of the six operating news¬ 
print mills of the Abitibi Power and Paper Company, 
Ltd., of Ontario is approximately 600,000 tons. The 
American founder and first president of the Abitibi 
Company was F. 11. Anson, and the first plant was a 
groundwood mill built at Iroquois Falls in 1914. Power 
was available in situ, and the first grinders were direct 
connected to water wdieels. (The only newsprint ma¬ 
chine I have seen driven by a water wheel w'as in the 
Belgo mill at Shawinigan Falls, Quebec.) The Iroquois 
Falls mill was one of the first constructed of reinforced 
concrete, a godsend to the population who took refuge 
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there during a disastrous forest fire in 1916. The roof 
was kept flooded while danger lasted. The Abitibi 
Company has pioneered considerably in papermaking 
technique, engineering, and woodland management. 

Even the most cursory summary of the Canadian 
paper industry must mention a few more “firsts” and 
“onlys”: The American-invented vacuum dryer was 
first used on newsprint machines by Price Brothers and 
Company in their two big mills at Riverbend and 
Kenogami, Quebec. The first sulphate (kraft) pulp made 
on the American continent was done in the original mill 
of the Brompton Pulp and Paper Company, Ltd., which 
is now controlled by the St. Lawrence Corporation. 
First to install a machine more than 300 inches wide 
(there is still only one wider — a 320-inch monster in 
England) was the Great I.,akes Paper Company, Ltd., at 
Fort William. The only newsprint mill on the Atlantic 
Coast that can ship paper the year round by water is 
that of the Mersey Paper Company, Ltd., at Liverpool, 
Nova Scotia. Another and very different feature of this 
Nova Scotian mill is its use of the waste liquor from its 
sulphite pulp mill for the manufacture of baker’s yeast. 
A chemical achievement of the Howard Smith Paper 
Mills, I.,td., at Cornwall, Ontario, is the production of 
vanillin from waste sulphite liquor. The Mersey Com¬ 
pany and the two large mills in Newfoundland, which 
supply British publishers, all have steamers specially 
designed for carrying newsprint. 
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THE INSTITUTE GAZETTE 

{Concluded from page 181) 


conditioii-s is much lightened. Centralization of the 
master meters from which answers are read, combined 
with the presence of the amplifier, so expedites the 
metering procedure in operation of the analyzer that the 
speed at which data can be reliably recorded controls 
primarily the time required for a power-system study. 

Both speed and precision are thus provided in the 
solution of network problems by the analyzer, and both 
speed and precision are essential in the making of such 
solutions. Speed makes it feasible to subject the prob¬ 
lems to thoroughgoing analyses rather than to ap¬ 
proximate surveys ba.sed on a multiplicity of assump¬ 
tions. Precision goes hand in hand with economy of 
planning and worth of results; for example, where syn¬ 
chronous condensers are used to regulate voltage, one 
division of the analyzer voltmeter scale may represent 
$25,000 in conden.ser capacity. Obviously, thoroughness 
and exactitude —- virtues highly desirable from an en¬ 
gineering or scientific point of view — have equal de¬ 
sirability from the industrial and economic standpoint. 
Commercial studies made on the analyzer have served 
to demonstrate many times this combination of quali¬ 
ties in the features possessed by the Technology machine. 

IN THE LILLIPUT OF MATTER 

{Concluded from page 160) 

already proved of great importance in the problem of 
drilling muds for oil wells, in certain phases of ceramics, 
and in the discovery of Alsifilm, a possible domestic 
substitute for mica. The use of very dilute clay suspen¬ 
sions in the study of liquid flow is another consequence 
of this work. Investigation of the alignment of the 
flaky, colloidally sized particles in correlation with the 
direction of flow of a liquid or of force provided by elec¬ 
tric fields — the alignment being made visible by the 
use of polarized light — is about to open up an entirely 
new field of scientific activity comparable with the 
photoelasticity of solids, and as interesting to the chem¬ 
ical and civil engineer as to the physicist (Fig. 4). 

The study, using high-speed motion pictures, of how 
drops form if a liquid is allowed to flow from a tip cul¬ 
minated in the development of a new method to de¬ 
termine boundary tensions. The pendant drop method, 
which was first presented in 1938, is based on silhouette 
photographs taken of drops, and from their dimensions 
surface tension is easily evaluated. This is the only static 
method which permits, without interference with the 
surface, study of changes of surface tension with time 
(Fig. 5). Notable contributions also have been made in 
the field of natural and synthetic rubber and plastics, 
and the work is now also extending to cover fundamental 
problems in the paper and paint and varnish industries, 
the textile industry, and the reclamation of rubber. All 
this development is a result of our firm conviction not 
only that colloidal dimensions may not be neglected 
but also that their influence on many varied properties 
of matter must be subjected to systematic study. 
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The part that mechanization plays in national 
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ten years. 
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Placement Bureau. 
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AN AID TO ALUMNI IN FINDING DESIRABLE POSITIONS 




TECHNOLOGY MEN IN ACTION 

CHECK LIST OF THE ACTIVITIES AND ACHIEVEMENTS OF M.I.T. ALUMNI AND OFFICERS 


Honor 

CL To George A. Campbell '91, by 
the presentation in late January of the 
Edison Medal for 1940 of the Ameri¬ 
can Institute of Engineers in recog¬ 
nition “of his distinction as scientist 
and inventor. 

CL To Hiram E. BeebeTO, by his re- 
election as president of the South 
Dakota State Horticultural Society. 
CL To Douglas C. McMurtrieTO, 
by the conferring of an honorary life 
membership in the Boston Club of 
Printing House Craftsmen. 

C To Rufus E. Zimmerman T1, by 
his election as president of the Ameri¬ 
can Standards Association on De¬ 
cember 11. 

CL To Frank W. Caldwell T2, by 
his election as president of the In¬ 
stitute of the Aeronautical Sciences. 
CL To Edith Clarke T9, by the pres¬ 
entation of the annual prize for the 
best paper read before the northeast¬ 
ern district of the American Institute 
of Electrical Engineers; and by the 
citation for public service at the 
Woman’s Centennial Congress in 
New York in November. 

CL To Carl M. F. Peterson ’29, by 
his appointment in December to the 
Massachusetts board of examiners of 
plumbers. 

Speaker 

CL Roger W. Babson’98, on “The 
New Era — Why I Am an Optimist, 
before the fortieth annual meeting of 
the Manchester, Conn., Chamber of 
Commerce on December 10. 

CL Walter G. Whitman ’17, on 
“New Developments in Synthetic 
Chemicals and Materials for Fuels 
and Lubricants,” and Per K. Frolich 
’23, on “New Developments in Syn¬ 
thetic Chemicals and Materials in the 
Rubber Industry,” at the National 
Industrial Chemical Conference held 
under the auspices of the Chicago 
section of the American Chemical 
Society, December 12 through 14. 

CL Emery E. DeBack’22, on “Opera¬ 
tion and Design of High Pressure 
Absorption Type Distillate Recovery 
and Recycling Plants,” at the mid¬ 
continent section of the American 
Society of Mechanical Engineers at 
Tulsa, Okla., on December 9- 
CL Thomas R. Camp ’25, on “The Fil¬ 
tration System for the New M.I.T. 
Swimming Pool — Design and Oper¬ 


ation,” at the sanitary section of the 
Boston Society of Civil Engineers in 
Cambridge on December 4. 

CL Kenneth J. Germeshausen’31, on 
high-speed and stroboscopic photog¬ 
raphy, at the Boston Camera Club on 
December 16. 

CL Karl T. Compton, President, on 
research and national preparedness at 
the Congress of American Industry in 
New York on December 13. 

Written 

CL By Sanford E. Thompson ’88, “In¬ 
creased Production for Defense 
Needs,” Advanced Management, Octo- 
ber-December. 

CL By William D. Coolidge’96, 

■ ‘The Research Laboratory of the 
General Electric Company,” Science, 
December 27; and “Half a Dozen 
Ways to Get Rich,” American Mag¬ 
azine, January. 

CL By Joseph V. Meigs ’16, Time, the 
Essence of Patent Law, Baker. 

CL By William H. Bassett, Jr.,’ 19, 
“Dustless and Sliverless Wire,” Iron 
j^e, September 5. 

CL By S. Paul Johnston’21, Horizons 
Unlimited: A Graphic History of Avia¬ 
tion, Duell. 

CL By RobertJ. Anderson’25, “Alu¬ 
minum in National Defense,” Amer¬ 
ican Metal Market, December 4. 

CL By Marshall W. Jennison’27, 
“The Dynamics of Sneezing — Stud¬ 
ies by High-Speed Photography,” 
Scientific Monthly, January. 

CL By Royal Weller ’27, George H. 
Shortley, and Bernard Fried, Numeri¬ 
cal Solution of Laplace’s and Poisson’s 
Equations, Ohio State University. 

CL By William E. Yelland’30, 
“Some Mechanical Factors Influ¬ 
encing Size Application,” Textile 
Research, December. 

CL By Donald B. Sinclair ’31, “Ra¬ 
dio-Frequency Characteristics of 
Decade Resistors,” General Radio Ex¬ 
perimenter, December. 

CL By E. Philip Kron’34 and J. F. 
Morris, “Training the Engineering 
Graduate,” Rochester Engineer, De¬ 
cember. 

CL By Beverly Dudley ’35 and J. A. 
Lucas, Making Your Photographs Ef¬ 
fective, McGraw-Hill. 

CLBy Howard R. Staley ’35, “Struc¬ 
tural Characteristics of Brick Ma¬ 
sonry, ’ ’ Journal of the Boston Society of 
Civil Engineers, October. 

CO 


CL By the library staff, a manual for 
new students. How to Use the Institute 
Library, M.I.T. 


DEATHS 

* Mentioned in class notes. 

CL Howard Hoppin’76, October 19.* 
CL Edward W. Atkinson ’84, De¬ 
cember 6. 

CL Franklin B. Richards’84, De¬ 
cember 30. 

CL James T. Ball’86, December 5- 
CL Joseph S. Boss ’86, April 3- 
CL Benjamin C. Lane ’87, November 
28. 

CL Henry J. Horn ’88, December 29. 
CL Otis Daniell’90, October 22.* 

CL Francis W. Dunbar’90, Decem¬ 
ber 30, 1939.* 

CL WiNTHROP T. Hodges’90, Decem¬ 
ber 15.* 

CL Henry Whitmore ’90, November 
14.* 

CL George W. Bryden’91, Novem¬ 
ber 14. 

CL Elbridge E. Duncan ’91, Septem¬ 
ber. 

CL Orren Allen ’93, October 5 * 

CL Frank B. Holmes '93, August 30.* 
CL George L. Mirick’93, Novem¬ 
ber 18.* 

CL L. Frederic Howard ’95, August 
17.* 

CL Lyman E. Bacon ’98, July 5-* 

CL George O. Haskell’98, July 11.* 
CL John F. Kelly ’98, October 22.* 

CL George E. Mathews ’98, October 
13. 

CL Charles F. Smith ’98, June 30.* 

CL S. Franklin Gardner’00, Au¬ 
gust 29.* 

CL Burton W. Cary ’08, December 6. 
CL Lewis W. Riggs ’10, November 
11 .* 

CL Algernon T. Gibson ’13, Decem¬ 
ber 15. 

CL William A. Snow’ 21, September 
25.* 

CL Samuel Guthman, Jr.,’22, No¬ 
vember 17. 

CL C. Wesley Manville’22, Decem¬ 
ber 4.* 

CL Charles A. Ross’25, September 
30.* 

CL Arthur E. Wells, Jr., ’36, De¬ 
cember 1. 

CL Arthur M. Burstein’39, Decem¬ 
ber 21, 1939. 




NEWS FROM THE CLUBS AND CLASSES 


CLUB NOTES 


Techiwlo^ Club of Chicago 

Nathaniel McL. Sage'13, from Cam¬ 
bridge, was a welcome guest at the Club's 
annual meeting held on December 11 at 
the University Club. The following 
officers were elected: Harold B. Harvey 
'05, President; James A. Drain, Jr.,'26, 
Vice-President; Nelson C. Works'17, 
Secretary; and H. Felton Metcalf'22, 
Treasurer. The directors, to serve three 
years, are Sidney Y. Bair03 and Wesley 
H. Loomis, III,'35. Louis H. G. Bouscaren 
'04, retiring President, automatically be¬ 
came a director for one year. 

The feature of the meeting was an 
address by Fowler McCormick, Second 
Vice-President of the International Har¬ 
vester Company, and grandson of the in¬ 
ventor of the reaping machine. He traced 
the development of farm machines from 
the faraway past to the present day. 
Three reels of his films held our attention. 
One, made thirty years ago, is the first 
industrial film on record. Commercial 
photographers of 1910 had not mastered 
the intricacies of the movie camera, so 
the production and direction of the work 
was put in the hands of the old Essanay 
Company. Except for a few minor details 
their work was first class. 

Our new directories, fresh from the 
bindery, were distributed to those present. 
This is the most ambitious publication we 
have ever attempted, thanks to the direc¬ 
tion of Harold Harvey. — Nelson C. 
Works '17, Secretary, Paine Webber and 
Company, 209 South La Salle Street, 
Chicago, Ill. Lonsdale Green '87, Re¬ 
view Secretary, 5639 Kenwood Avenue, 
Chicago, Ill. 

Rocky Mountain Technolo^ Club 

On Thursday evening, December 5, the 
Club entertained the ladies at the Uni¬ 
versity Club in Denver. There were about 
thirty present. The meeting commemo¬ 
rated the five hundredth anniversary of 
the invention of printing from movable 
type by Gutenberg and very appropriately 
followed the article on Gutenberg in the 
November issue of The Review. The 
speaker on this special occasion was 
Nolie Mumey, a fellow of the American 
College of Surgeons, who not only gave 
an entertaining talk, illustrated wdth 
many lantern slides, but also displayed 
and explained a remarkable exhibit of 
numerous museum pieces, replicas, sam¬ 
ples of a variety of early printing, and 
several kinds of parchment and paper. He 
presented each person with a facsimile 
of a page from the Gutenberg Bible. 

The meeting was unanimously con¬ 
sidered one of the most successful and 
instructive that we have had for a long 


time.— Howard N. Lary'27, Secretary, 
822 Midland Savings Building, 444 17th 
Street, Denver, Colo. Severance Bur- 
rage '92, Review Secretary, University of 
Colorado, School of Medicine, 4200 East 
Ninth Avenue, Denver, Colo. 

Southivestern Association of 
M.I.T. 

After a hibernation period of nearly 
two years, the Association held a dinner 
meeting on Tuesday, October 22, at the 
Pickwick Hotel in Kansas City. There 
were thirty-two present, including eight 
guests. James C. Irwin, Jr.,'18 presided 
and introduced the speaker of the evening, 
B. Alden Thresher'20, Director of Ad¬ 
missions at M.I.T. Professor Thresher 
gave an exceptionally interesting, in¬ 
formal talk describing many of the 
changes which have been made at the 
Institute in recent years. He discussed the 
revision in admission requirements and 
mentioned the assistance which is being 
given certain students who live in sec¬ 
tions of the country distant from Cam¬ 
bridge. He placed special emphasis on 
the careful selection of first-year students. 
In conclusion. Professor Thresher spoke 
of the important part the Institute is 
taking in the defense program, both by 
special research projects and by the con¬ 
sultant work being carried on by mem¬ 
bers of the staff. 

The evening was concluded with the 
very interesting high-speed movies of 
Harold E. Edgerton'2'7. While these 
films were in Kansas City, they were 
shown at three schools and at a camera 
club. There were other requests, which 
could not be granted because of the 
limited time the films were available. — 
Reginald W. Bulkley’27, Secretary, 840 
Westover Road, Kansas City, Mo. 

M.I.T. Club of East Tennessee 

A dinner meeting of the Club was held 
at the Farragut Hotel, Knoxville, on 
Wednesday evening, December 11. Our 
guests were Horace S. Ford, Treasurer of 
M.I.T., and Mrs. Ford. Twenty-one mem¬ 
bers and nine ladies were present. 

Mr. Ford gave an enjoyable talk on 
affairs at Technology. He showed several 
colored movie films of the buildings and 
new equipment at the Institute. His 
comparison between conditions as they 
are now and as they were thirty years 
ago was very interesting. 

The meeting was presided over by 
Emil S. Birkenwald'23. The following 
members were present: J. H. Kimbair94, 
A. R. Holbrook'04, J. F. Dunn'05, 
D. M. Wood'06, B. R. Fuller'09, A. S. 
Peet'09, Phifer Smith'09, W. P. Bealer 
'17, H. G. Mann’n, T. D. Lebby’17, 
Erwin Harsch'20, G. E. Fanner'22, 
R. T. Colburn’23, V. M. Hare, Jr.,'23, 

(n) 


R. E. Crawford'28, H. P. Emerson'28, 
G. P. Palo'28, R. H. Burdict, Jr.,'32, 
A. G. Kem '34, and F. S. Chapin, Jr., '39. 

■—Albert S. Peet'09, Secretary, Knox¬ 
ville Glove Company, Post Office Box 
138, Knoxville, Tenn. 

Technolo^ Club of Neiv York 

A record gathering of more than 125 
Course XV men were present at their 
annual dinner held at the Club on De¬ 
cember 12. Erwin H. Schell '12 and Floyd 
E. Armstrong, professors at the Institute, 
were the guests of honor. The topic of 
the evening, "How Did It Happen and 
What Does It Mean?" referred to the 
recent presidential elections. Professor 
Armstrong termed the election a turn in 
American political life, in that, he be¬ 
lieves, it represents the first signs of 
economic political cleavage among the 
American people. He decried the so- 
called horizontal division of public opin¬ 
ion as an indication of diminishing pio¬ 
neer spirit, but expressed his faith that 
America will regain its political and 
economic equilibrium and march forward 
to new' and greater achievements. 

Professor Schell, who led the question 
period after Professor Armstrong's talk, 
drew hearty applause from the audience 
with his questions: "Do you think in this 
present state of world unrest that a young 
man should seriously contemplate mar¬ 
riage?" Professor Armstrong's answer 
was, "If a man has the right girl and a 
job, he should not hesitate for any rea¬ 
son, or he'll be liable to lose the girl.” 
"How can a young man best invest his 
money?” To this Professor Armstrong 
replied, "If by invest I correctly assume 
that the young man would like to plant 
one dollar and see two grow, that is, to 
speculate with his money, then 1 would 
suggest a few well-chosen, low-priced 
railroad bonds.” Mr. Armstrong would 
not elucidate as to the names of the rail¬ 
road companies, but pointed out the in¬ 
herent risks in any attempted speculation. 

The dinner was the most successful in 
the series of these annual events. A large 
number of men who visited the Club for 
the first time expressed much interest in 
the building and its facilities. The Club 
is now in the midst of the most active 
social season in its history. A large num¬ 
ber of class and course events are being 
held, and private and informal gatherings 
take place at frequent intervals. Member¬ 
ship IS at a new high, and new applica¬ 
tions are constantly being received. 

The annual dinner this year will be in 
the form of a dinner dance at the Bilt- 
more Hotel early in February. This de¬ 
parture from the traditional dinner is 
the request of a large number of members. 
Further details of the affair will shortly 
be available. •— John J. Murphy '23, 
Secretary, 24 East 39th Street, New York, 
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N.Y. Constantine S. Dadakis’34, Pub¬ 
licity Committee, 644 Riverside Drive, 
New York, N.Y. 

Niagara Falls Technology Club 

The Club held its second meeting of 
the season at the Niagara Club on No¬ 
vember 27. Lauren B. Hitchcock’20 was 
the guest speaker. Dr. Hitchcock gave a 
very interesting talk, illustrated with 
slides, on the growth of Technology. The 
thirteen members present enjoyed the 
lecture so much that they persuaded Dr. 
Hitchcock to consent to repeat it for 
other Alumni Clubs. Any secretaries who 
are interested may get in touch with him 
at Niagara Street, Lewiston, N. Y. 

The meeting closed with songs by 
R. B. McMullin’19 and Michael G. 
Kelakos’35, who were assisted at the 
piano by Mrs. Hitchcock. — T. Francis 
Twomey’33, Secretary, 525 Jefferson Ave¬ 
nue, Niagara Falls, N.Y. 

Technology Club oj Central Florida 

The Club was very fortunate in having 
Horace S. Ford, Treasurer of the Insti¬ 
tute, and Mrs. Ford as its guests at a 
dinner meeting at the Hillsboro Hotel, 
Tampa, December 16. Mr. Ford gave a 
very interesting talk on the recent de¬ 
velopments at the Institute. He showed 
colored motion pictures of the Institute’s 
facilities and of the activities of the 
student body. 

The meeting was attended by Harvey 
M. Mansfield’83, James Talbot’96, Al¬ 
bert N. Morton’04, Franklin O. Adams 
’07, James J. R. Bristow’14, Fred D. 
Mendenhall’14, Laurence P. Geer’15, 
George D. Kittredge’17, Max J. Mackler 
’17, Willard B. Newell’l?, Ernest T. 
Hickman’18, Malcolm R. McKinley’19, 
J. Allen Weaver’23, Edward W. May’34, 
Douglas Bullard, and John D. Harris. — 
Malcolm R. McKinley ’19, Secretary, 
Tampa Electric Company, Tampa, Fla. 

Washington Society of the M. L T. 

The meeting of the Washington Society 
held at the Y.W.C.A. on Friday, De¬ 
cember 20, at 5 P.M. was enjoyed by a 
select but somewhat small group. We 
fear Technology men don’t do their 
shopping early. — We were privileged 
to hear William J. Wilgus, deputy direc¬ 
tor general of transportation of the 
American Expeditionary Force and former 
vice-president and chief engineer of the 
New York Central Railway, talk on 
’’National Defense and United States 
Railroads.” The subject was of sufficient 
interest to have a representative of the 
press taking snapshots, which were re¬ 
produced in the Washington News under 
the headline, “M.I.T. Men Discuss De¬ 
fense and Railroads.” 

Colonel Wilgus undoubtedly knows 
his railroads. He has had much experi¬ 
ence as a consultant on the Grand Central 
Terminal and on the change-over from 
steam to electricity and has worked on 
tunnels, bridges, military railways, and so 
on. His talkdealtprimarily,however, with 
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ownership and control. Starting with the 
statement that any nationally essential 
service of profit-seeking enterprise must 
be able to be financed chiefly from private 
sources in reasonably adequate amounts 
at low interest rates or succumb to public 
ownership, he developed the proof that 
railroads constitute such a profit-seeking 
enterprise, and that they have failed to 
achieve such financing. 

Approximately one hundred thirty rail¬ 
roads under eighty or more different 
managements actually comprise one sys¬ 
tem, are usable in all kinds of weather, 
are able to handle large numbers of men 
and heavy materials, and are economical 
of man power. These railroads have 
really stood still in the last ten years, 
Wilgus said. Forty-five per cent of the 
cars and 70 per cent of the locomotives 
are about twenty years old. Although 
rates per ton-mile have increased 71 per 
cent since 1916, while other prices have 
remained about the same, railroads have 
been unable to raise reasonable amounts 
of capital, and in the face of competition 
cannot raise rates. Consolidation has 
been talked about for twenty years with¬ 
out results. 

Colonel Wilgus said that if govern¬ 
ment ownership is coming, we must 
face it. He urged the establishment of a 
federal railway authority with bonds 
exchanged for those of present roads, a 
rental arrangement until the time of 
taking over, a decision as to which rail¬ 
roads should be abandoned, and on the 
board of authority representation of 
management, labor, shippers, investors, 
and the general public. — The question 
and answer session following the talk 
indicated a real interest developed in the 
subject. — Honorary Secretary Henry D. 
Randall, Jr., ’31 discussed the scholarships 
to be awarded shortly and introduced a 
number of newcomers. 

M.I.T. men who enjoyed the talk and 
the excellent dinner included: G. H. 
Parks’87, G. W. Stone’89,J. G. Crane’90, 
P. L. Dougherty’97, Hewitt Crosby’03, 
M. L. Emerson’04, A. M. Holcombe’04, 
F. W. Milliken’04, G. N. Wheat’04, 
J. C. Damon’05, J. P. Alvey’07, H. H. 
Bentley’08, E. D. Merriir09, K. P. 
Armstrong’10, A. D. Beidelman’15, 
E. T. Grayson’17, L. J. Grayson’19, 
H. J. Abrams’21, W. K. MacMahon’22, 
R. K. Thulman’22, G. H. Southard, III, 
’23, W. V. Cash’24, G. D. Fife’24, 
M. W. Keyes’28, O. G. Green’30, H. D. 
Randall, Jr.,’31, and Irving Peskoe’39. 
— Oliver G. Green ’30, Secretary, 11408 
Georgia Avenue Extended, Silver Springs, 
Md. William K. MacMahon’22, Review 
Secretary, 3240 Wilson Boulevard, Arling¬ 
ton, Va. 

CLASS NOTES 


1876 

Howard Hoppin died in Providence, 
R.L, on October 19 in his eighty-fifth 
year. A graduate of Saint Paul’s School, 
Concord, N.H., Hoppin entered the 
Institute in 1874. He specialized in archi¬ 


tecture and upon his graduation returned 
to his native city of Providence to prac¬ 
tice. He rapidly became prominent in the 
city, designing important buildings for 
Brown University, Butler Hospital, and 
the Rhode Island School of Design, as well 
as many churches, schoolhouses, and 
private residences. 

Mr. Hoppin was a fellow of the Ameri¬ 
can Institute of Architects and was for 
sixty years a member of the Rhode Is¬ 
land chapter, which he served with dis¬ 
tinction as president for two periods. He 
retired from active practice in 1924 and 
spent the succeeding years mainly in 
foreign travel, during which time he 
worked for a season in Egypt with the 
Harvard Reisner archaeological expedi¬ 
tion, and sojourned for three successive 
winters in Rome. His knowledge of the 
history of ancient Rome and of the archi¬ 
tecture of the cathedrals of France, Italy, 
and England was exhaustive and precise, 
and he gave many illustrated lectures 
upon these themes. In addition to his 
pronounced professional ability, Mr. 
Hoppin was distinguished by great charm 
of personality. In 1889 he married Mary 
Mahan Hoppin, who survives him. — 
Charles T. Main, Secretary, 201 Devon¬ 
shire Street, Boston, Mass. 

1888 

Sanford E. Thompson, Lieutenant 
Colonel in the Ordnance Department, 
United States Army, 1917 to 1918, has 
written an article on ’’Increased Produc¬ 
tion for Defense Needs” in Advanced 
Management for October-December. His 
experience in the Ordnance Department 
at Washington during the first World 
War enables him to point out the causes 
of delay in the delivery of heavy ordnance 
at that time and to suggest the major 
needs for accelerating production at the 
present time in connection with labor, 
personnel, management, materials, and 
engineering. 

We now have on our class roster eighty- 
two names out of the 289 men who en¬ 
tered Technology with us in the fall of 
’84, and we believe if those eighty-two 
men were questioned regarding the most 
interesting outside events of our four 
years at the Institute the majority of 
them would say, ’’the indoor winter 
meetings of the Athletic Club in the old 
gymnasium on Exeter Street.” These 
meetings brought out all the class rivalry 
now present on Field Day, with the old 
gym packed to the rafters with intensely 
partisan spectators and their lady friends. 
The events were putting the shot, fence 
vaulting, fencing, standing and running 
high jumping, standing and running high 
kicking, tug of war between the sopho¬ 
mores and freshmen, and last but not 
least, boxing. I shall never forget the 
meeting of December 17, 1886, when 
Fred Ellis entered the featherweight 
class. Finding that he was the only 
entry in that class, he pluckily decided 
to contest in the lightweight class and 
box men weighing from ten to fifteen 
pounds more than he weighed. His first 
opponent was Williams’89, whom he 
easily defeated with his fast footwork 
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and fine straight counters. His second and 
final opponent was an '88 man, Jack Ray, 
who weighed 132 pounds to Ellis' 118. 
Ellis had only a few moments for rest, 
while Ray had won his previous match 
some time before. Although Ray de¬ 
livered many heavy body blows, Ellis 
continued his straight lefts to the face 
and won the bout and the first prize in the 
class above his own. 

Charles A. Stone, who was in rather 
delicate health during the spring and 
summer of 1938, is now very much better. 
He and Edwin S. Webster, who have 
been partners for nearly fifty-two years, 
are preparing to enjoy their usual rounds 
of golf and swimming in Florida. — 
Bertrand R. T. Collins, Secretary, 57 
Wiggins Street, Princeton, N.J. 

1890 

Tribute was paid to Willis R. Whitney, 
"a moulder of genius,” at the fortieth 
birthday celebration of the General Elec¬ 
tric Research Laboratories at Schenectady 
on December 17. Dr. Compton described 
him as a man with supreme faith in 
science and one who realized "that in the 
long run his company would benefit more 
from a general advance in knowledge and 
use of electricity than from the selfish 
accumulation of a lot of trade secrets." 
The New York Herald Tribune had pic¬ 
tures of his early laboratory in a stable, 
of the two magnificent buildings where 
three hundred men are now employed, 
and of Whitney at work on his seventieth 
birthday. The Herald Tribune suggested 
that "the duPont laboratories in Wil¬ 
mington might question the claim by 
General Electric that it was the first to 
establish the industrial research labora¬ 
tory." But anyway '90 gets the credit. 

To Calvin W. Rice, to whom John H. 
Finley referred as "protagonist of en¬ 
gineers, friend of all mankind,” a bronze 
tablet was unveiled in the Engineering 
Societies Building in New York at the 
annual meeting in December of the 
American Society of Mechanical Engi¬ 
neers. During his twenty-eight years as 
secretary of that society Rice did many 
fine things, among which was securing 
from Andrew Carnegie the funds for that 
building. He also did much to "broaden 
the relations of engineers and the en¬ 
gineering societies in Europe, Mexico, 
South America, and the Orient," and 
one of the fruits of this is evidenced in 
the following letter from Miss Burtie 
Haar, chairman of the publicity com¬ 
mittee of the woman’s auxiliary to that 
society: "... Calvin W. Rice was the 
founder in 1923 of our auxiliary, and as 
a memorial to him we have established 
the Calvin Winsor Rice Memorial Schol¬ 
arship; it will be used to promote friendly 
relations with our South American neigh¬ 
bors. Many years ago Dr. Rice suggested 
the establishment of an international 
scholarship and we feel this memorial is 
evidence of his foresight. I believe you 
will be pleased to know that the first 
recipient of this scholarship is a student 
this year at M.I.T. taking postgraduate 
courses in mechanical engineering. He is 
Eduardo Ramon B. Abril of Cordorba, 


Argentina, and we feel his career will do 
honor to the name of Calvin Winsor 
Rice.” 

The Paper Trade Journal announces the 
death of Otis Daniell on October 22 at 
his Lake Winnisquam home in Tilton, 
N.H. He was with us in the freshman 
year and later was associated with his 
father in the paper manufacturing busi¬ 
ness as mill superintendent at Franklin, 
N.H. He also had an executive position 
at a paper plant at Livermore Falls, 
Maine. In recent years he had lived at 
Miami Beach during the winter. The 
local paper refers to his hobbies of 
collecting antiques, owning valuable 
hunting dogs, acting as judge of fox¬ 
hound trials, and also to his interests 
in public waterworks and electric-light 
systems. 

Notice has been received of the death 
of Francis W. Dunbar on December 30. 
He was graduated from Course VI, and 
the first record the Secretary has is that 
he wired Madison Square Garden, "a 
triumph of electrical engineering of the 
day." The following is abstracted from 
an appreciation which appeared in the 
Manchester, Vt., Journal: "His natural 
inventive curiosity turned him toward 
sound waves and he joined the Bell 
Telephone Company where he devoted 
some time to the transfer of music over 
the telephone, then a new and mysterious 
thing. Later he was 'trouble-man' for the 
Telephone Company and had the Eastern 
section from the coast to Buffalo, Pitts¬ 
burgh, and south to Baltimore. After a 
time he threw in his lot with the Kellogg 
Switchboard and Supply Company in 
Chicago. He had already secured several 
patents and at once a suit was started 
against the new company to prevent 
their using them. The case dragged on for 
several years until the Kellogg Company 
got a.complete and final verdict.” After 
that he retired from active practice. 
"Shy, reticent, reserved, with a positive 
passion for accuracy in everything, he 
enjoyed his dogs, the birds, the flowers, 
and fruits of his place." 

Henry Whitmore, who was with us in 
'87 and '88, died on November 14 at 
West Newton, Mass. For twelve years 
he was with the Boston Herald, for which 
paper he became real estate editor and 
did considerable traveling. In 1899 he 
joined the real estate firm of Meredith 
and Grew of Boston, becoming a partner 
in 1902. Later, on incorporation, he 
became vice-president, and continued as a 
director until his death. He had been 
treasurer of a number of important real 
estate trusts, president of the Boston Real 
Estate Exchange, and was the author of 
numerous articles written for newspapers 
and magazines. 

Winthrop T. Hodges died at his home 
in Nahant, Mass., on December 15. Al¬ 
though a member of the Harvard class of 
'89, the following year spent as a special 
student in mechanical engineering at 
M.I.T. seems to have governed his busi¬ 
ness activities. Having become associa¬ 
ted with Hill, Clarke and Company, Inc., 
in the machinery business, he was ap¬ 
pointed United States examiner of ma¬ 


chinery at the port of Boston, and in 1906 
became chief appraiser, a position he held 
until he retired in 1916. In 1911 he was 
one of a commission of three which in¬ 
vestigated for the treasury department 
the textile centers of Europe and foreign 
exporters. Always interested in yachting, 
he was for many years official measurer of 
the Star and Town Class which race off 
Nahant, and was commodore of the 
Dory Club. He also held many public 
offices in Nahant and vicinity. 

We regret to learn of the serious illness 
of Warren Daniell and Frank Hayes. The 
former is now at Montecito, Santa Bar¬ 
bara, Calif. Frank has moved across the 
bay from Duluth and his address is now 
1110 East 5th Street, Superior, Wis. 

The Secretary has received notice from 
the Advisory Council on Athletics urging 
contributions for the Alumni Athletic 
Fund for the ensuing year. Checks may 
be made payable to Ralph T. Jope’28, 
Secretary-Treasurer. — George A. Pack¬ 
ard, Secretary, 50 Congress Street, Boston, 
Mass. Harry M. Goodwin, Assistant 
Secretary, Room 4-136, M.I.T., Cambridge, 
Mass. 

1893 

Mr. and Mrs. Grosvenor Tarbell Blood 
announced the marriage of their daugh¬ 
ter, Eleanora Balch, to Barclay Alden 
Kingman on October 12. For many years 
the Bloods have lived in East Orange, 
N.J. Their present address there is 200 
Prospect Street. After his graduation with 
'93 in Electrical Engineering and being 
graduated again with '94 in the Mechan¬ 
ical Engineering Course, Blood entered 
the employ of the American Bell Tele¬ 
phone Company, which later became the 
American Telephone and Telegraph Com¬ 
pany. He was with the New York office 
from 1907 to 1933, when he retired at the 
comparatively youthful age prescribed 
by that company. 

His classmates will be glad to know 
that Ariel Ballou Edwards is steadily 
recovering from his serious illness which 
began last spring. While in Florida with 
Mrs. Edwards in April he had a slight 
shock, and as soon thereafter as possible 
they returned to their home in Woon¬ 
socket. Later he suffered two other at¬ 
tacks, one of them severe. His recovery, 
necessarily slow, has been remarkably 
good — even better than could reasona¬ 
bly have been hoped for. In December he 
was able to walk downstairs and take 
a daily motor drive. He and Mrs. Ed¬ 
wards are keenly interested in '93, and he 
appreciates hearing from his friends. His 
address is 236 Woodland Road, Woon¬ 
socket, R.I. 

William Stuart Forbes has recently 
played an active part in the extensive 
program for the celebration of the five- 
hundredth anniversary of the invention 
of printing, serving as treasurer of the 
five-hundredth anniversary committee in 
Boston. The Forbes Lithograph Manu¬ 
facturing Company, of which he is presi¬ 
dent and treasurer, is one of the largest 
and most modern lithograph and printing 
plants in the United States. The Forbes 
organization received from the Engineer- 
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ing Societies of New England recognition 
in the shape of the 1939 Industrial Re¬ 
search E.S.N.E. citation, for develop¬ 
ment through research of a “photo¬ 
graphic method for reproducing pic¬ 
torial colors, of colored photographs, in 
large posters.” Recently the Forbes 
company has come out with some 
startling and unusual lithographed re¬ 
productions of ultraspeed color-photo¬ 
graphic subjects — subjects that were 
photographed with the new stroboscopic 
equipment recently developed and per¬ 
fected by M.I.T.’s Harold E. Edgerton’27. 

Frederic H. Keyes is at the Institute 
engaged primarily in assisting the Treas¬ 
urer in the sale of real estate bequeathed 
by our classmate, A. F. Bemis. The pro¬ 
ceeds from this sale will go toward the 
support of the Albert Farwell Bemis 
Foundation. For some five years before 
Farwell Bemis' death in 1936, Keyes had 
been associated with him in certain of his 
business enterprises. — Charles W. Tain- 
tor, one of the best-known members of 
the Class, retired from active work some 
time ago, but his interest in '93 is, and 
always has been, keen. His many friends 
will be interested in the following report 
from Bert Dawes: “1 spent a very pleas¬ 
ant afternoon with Charlie Taintor re¬ 
cently. He appears to be in splendid 
health and says he never felt better in his 
life. He is giving his entire time to the 
pursuit of various hobbies and studies, 
and he conversed about them in an en¬ 
tertaining way. He is particularly in¬ 
terested in natural history and in the 
biographies of famous Americans, nota¬ 
bly Abraham Lincoln.” 

Word has been received by the Alumni 
Office of the death of Orren Allen on 
October 5 in Denver. For three years he 
was a student with the Class in the Elec¬ 
trical Engineering Course. Leaving the 
Institute in 1892, he returned to his 
home state, Colorado, where apparently 
he resided until his death. We say 
“apparently,” as in all the years scarcely 
a word from him came in for the class 
records. — Miss Marion Hamilton Car¬ 
ter, with the Class as a special student in 
biology from 1890 to 1893, died on March 
5, 1937, according to information re¬ 
cently received by the Alumni Office. — 
Frank Blackwell Holmes died on August 
30. He was a member of the Class during 
our freshman year, after which he en¬ 
tered the shoe manufacturing business. 
He was associated throughout his life¬ 
time with Field Brothers and Gross 
Company of Boston. He lived at 85 
Montview Street, West Roxbury, Mass. 

George Landon Mirick of Stoneham, 
Mass., died on November 18 at the age 
of seventy-three years. Following his 
completion of the Civil Engineering 
Course with the Class he was successively 
town engineer of Everett and assistant 
city engineer of Malden. For about fifteen 
years he was engaged in contracting. 
From about 1913 to 1917 he was in the 
tropics as construction engineer for the 
International Railways of Central Amer¬ 
ica and for the United Fruit Company at 
Guatemala and Panama. Work in the 
jungle called for particular resourceful¬ 


ness and ingenuity. Returning to the 
United States in 1917 upon our entry into 
the World War, he served for a time as 
resident engineer for Monks and Johnson 
on the construction of the $3,000,0(X) 
Victory Plant at Buffalo. His most im¬ 
portant war work began in 1918 when, 
for Fay, Spofford and Thorndike, he 
became resident engineer on the $25,000,- 
000 Boston Army Base. After the war he 
continued with that firm, of which he 
was a partner for several years. During 
his association with this firm he was in 
general charge of the building of the 
Hampden County Memorial Bridge at 
Springfield, Mass.; was resident engineer 
on the construction of the first bridge 
built across Lake Champlain; and was 
in charge of the development of Marie- 
mont, Ohio, a model village near Cin¬ 
cinnati, which is now a nationally famous 
residential community. Later he took 
charge of the building of Lowell House 
at Harvard University, a noteworthy 
undertaking for which he received a 
national award. Of late years and until 
his death, he was engaged upon new con¬ 
struction, maintenance, and operation at 
the Boston Army Base with civilian 
rank of senior engineer in the Quarter¬ 
master Corps of the Army. In 1892 he 
married Mary Derby. He is survived by 
his widow and four sons: George D. of 
Shelburne Falls, Forest of Newton, and 
Lawrence P. and Warren M. of Stoneham, 
Mass. — Frederick H. Fay, Secretary^ 11 
Beacon Street, Boston, Mass. George B. 
Glidden, Assistant Secretary, 551 Tre- 
mont Street, Boston, Mass. 

1895 

John H. Gardiner, our Assistant Sec¬ 
retary, has gone to St. Petersburg, Fla., 
for the winter. Since John retired from 
active service with the Graybar Electric 
Company, he is devoting his time be¬ 
tween his civic interests at home and 
occasional travel. Don't be surprised if he 
should knock at your door one of these 
fine days. 

We are waiting to hear about the 
trailer tour of Eddie and Mrs. Alden. 
The itinerary should be published soon 
and will be recorded herewith as soon as 
available. This schedule will give the 
approximate time Eddie will pass through 
your district. 

We had known of the illness of L. 
Frederic Howard of Swissvale, Pa., but 
learned only recently that he passed 
away on August 17. When Howard left 
Technology he secured work with the 
New England division of the government 
lighthouse service for about four years. 
He then served in the electrical engineer’s 
office of the Boston Elevated Railway 
Company for two years, and finally had 
charge of the signal department. In 1905 
he entered the Union Switch and Signal 
Company of Pittsburgh, Pa., as assistant 
electrical engineer, and was appointed 
engineer in charge in 1907. About 1910 
he was appointed chief engineer of the 
switch company and so remained during 
the balance of his business career. Fred 
was a home-loving fellow; he had a large 
family and enjoyed their companionship. 


He loved golf but never aspired to many 
social connections. He supported faith¬ 
fully all the Tech activities in his dis¬ 
trict and contributed to publications in 
his field of work. We are sorry to learn 
of his passing. 

Milan P. Harlow has moved again, 
this time to 255 Sisson Avenue, Hart¬ 
ford, Conn. He formerly lived in West 
Hartford. — Luther K. Yoder, Secre¬ 
tary, 69 Pleasant Street, Ayer, Mass. 
John H. Gardiner, Assistant Secretary, 10 
Clinton Place, Mount Vernon, N. Y. 

1896 

As these notes are being written two 
days before Christmas there seems to be 
a dearth of news from classmates. Per¬ 
haps when Christmas is past and the New 
Year has started, the situation will im¬ 
prove so that the Secretaries can do better 
in the next issue. 

H. C. Lythgoe of the Massachusetts 
Department of Public Health has saved 
the day by two contributions. The first is 
a reprint of his paper, entitled, “Compo¬ 
sition of Goat Milk of Known Purity," 
which was published in the Journal of 
Dairy Science in November. It gives a 
very interesting account of the work of 
his bureau in testing and studying goat 
milk, the use of which seems to be 
definitely on the increase. The second is 
one of Lythgoe’s artistic photographs 
taken last July at the Laws Farm near 
Fitchburg, Mass., on an occasion when 
Laws, Tucker, and Lythgoe had a de¬ 
lightful little reunion. The picture shows 
Lythgoe and Mrs. Lythgoe, Charlie 
Tucker with Mrs. Tucker and his daugh¬ 
ter Helen, Gene Laws with his sister 
Julia and his sister-in-law Miss Glass- 
brook. The Laws family’s dog and puppy 
are also included. In Cambridge, the 
Secretary had a call from Laws which was 
very pleasant, although brief, and oc¬ 
curred one day in the fall when Laws was 
in Boston on business. 

Classmates who see the American Maga- 
%ine surely must have been intrigued by 
the article of W. D. Coolidge in the 
January issue, entitled, “Half a Dozen 
Ways to Get Rich.” "The object of the 
article is to point out some of the many 
unsolved problems of science which 
hold forth promise of great reward to 
those who may find the answers. 

Gurney Callan, who is officially Pro¬ 
fessor John G. Callan of the Harvard 
School of Business, after residing in Cam¬ 
bridge for many years, has recently 
moved to Winchester, at 316 Highland 
Avenue, where the latchstring is always 
out. His daughter’s family is living with 
him. Another item of great importance 
from his point of view was the arrival 
on November 11 of a grandson, who 
bears the name of Frederic Georges 
Lucien Houle. The Frederic is after Fred 
Fuller, of whom Gurney was a pal and 
admirer. 

Here is just another warning about the 
celebration of our forty-fifth anniversary, 
to take place at East Bay Lodge in Oster- 
ville. Mass., from Thursday, June 5, to 
Sunday, June 8, inclusive, followed by 
the Alumni Day celebration in Cambridge 
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on Monday, June 9. — Charles E. 
Locke, Secretary, Room 8-109, M.I.T., 
Cambridge, Mass. John A. Rockwell, 
Assistant Secretary, 24 Garden Street, 
Cambridge, Mass. 

1898 

Lester Gardner has the amiable habit 
of keeping a record of the birthdays of 
his friends, and his recent greetings to 
several of his classmates have contained a 
card with this commendable legend: 
"I . . .am just Champing to join the 
Campaign of the Catholican Cabal for the 
Complete Curtailment of the Christmas 
Card Craze and Changing to Better and 
Brighter Birthday Greetings.” — O. B. 
Denison’ll sent a clipping from the 
Worcester evening Gazette, telling of the 
important public service performed by 
our classmate Bill Wilder, from whom 
we do not hear often. Bill is manager of 
the Worcester office of the state employ¬ 
ment service. Placements in private 
industry made by the Worcester office in 
November showed an increase of 1.4 per 
cent over those made in October and an 
increase of 66 per cent over the month of 
November, 1939. 

Charlie Hurter's Christmas greetings 
had the return address of 4005 du Pont 
Building, Wilmington, Del. We have not 
had time to find out if this means that 
the preparedness activities have drawn 
him back into the explosives business. — 
From November 27 to December 18 
Walter A. Cleaveland had an exhibit of 
psychromes in water colors and pastels 
at the Doll and Richards, Inc., art gallery 
in Boston. The invitation says: “As 
this is one of the newest forms of modern 
art of which we know, it must be seen 
to begin to understand it. Symbolism 
seems to be returning to modern culture 
through such media, and some have ven¬ 
tured that the psychrome offers a definite 
answer to the groping of modern art for a 
new means of expression, which the lay¬ 
man can understand." 

Recent changes of address are: Robert 
Lacy, I, 201 Tunbridge Road, Baltimore, 
Md.; Mrs. Louis Poutasse (Harriet J. 
Buck), The Ambassador, Apartment 3C, 
30 Daniel Low Terrace, West New 
Brighton, Staten Island, N.Y.; Daniel W. 
Edgerly, 104 South Michigan Avenue, 
Chicago, Ill.; Wendell W. Chase, 324 
Franklin Street, Cambridge, Mass.; and 
Frederick Kleinschmidt, Pickwick Ad¬ 
vertising Company, 508 Race Street, 
Cincinnati, Ohio. 

We have to report the deaths of four 
well-remembered classmates: John F. 
Kelly died at Passaic, N.J., on October 22. 
His son-in-law, Charles P. McHugh'26, 
sent a clipping from the Newark News: 
“Mr. Kelly was born in New York City 
and moved to Passaic just before entering 
high school. ... He was graduated 
from Pratt Institute in Brooklyn in 1896 
and from M.I.T. in 1898. He had prac¬ 
ticed as an architect . . . since. Since 
1911 Mr. Kelly had been business man¬ 
ager and architect for the Passaic Board 
of Education. He designed all school 
buildings which have been built here 
since 1900 and all Clifton school buildings 


erected in the last 20 years. He was also 
school architect for Lodi, Garfield and 
Wallington. 

"In 1933 a commission from Soviet 
Russia visited many Eastern states to 
choose a school building from which to 
plan a number of schools to be built in 
their country. They chose School 11 in 
Passaic as the finest example. It was de¬ 
signed by Mr. Kelly and constructed 15 
years ago. Mr. Kelly designed literally 
hundreds of industrial buildings as well 
as private homes. Among them are the 
buildings of The Gera Mills, Raybestos- 
Manhattan Inc., Elks’ Club, Knights of 
Columbus, Passaic National Bank, State 
Fireman’s Home in Boonton, Soldiers’ 
Home in Vineland and Holy Trinity 
School in Hackensack. 

"Mr. Kelly was a member of the Elks, 
K. of C., Rotary, American Institute of 
Architects and the New Jersey State 
Planning Board. Mr. Kelly leaves his 
wife, Mrs. Cecilia Hurley Kelly; six 
daughters, Mrs. Frederick H. Stecher of 
White Plains, Mrs. Charles P. McHugh 
of Glen Rock, Mrs. Robert Reid of 
Clifton, Mrs. William McCabe of Haver- 
straw, N.Y., and the Misses Virginia and 
Margaret Kelly of Passaic, and three 
sons, Walter of Passaic, Charles of Clifton 
and Edmund, a student at Union College, 
Schenectady." 

Lyman E. Bacon had long practiced 
civil engineering at Oaxaca, Mexico, 
with the firm of Finney and Bacon. He 
died in Mexico on July 5. — George O. 
Haskell died in Macon, Ga., on July 11. 
He had formerly manufactured ice in 
Florida and owned the Coral Gables Ice 
Company. — Charles F. Smith lived in 
California for many years. We have 
learned of his death at Redlands, Calif., 
on June 30. — Arthur A. Blanchard, 
Secretary, Room 4-160, M.I.T., Cam¬ 
bridge, Mass. 

1900 

George E. Russell, Professor of Civil 
Engineering at the Institute, lectured at 
the Water Works School in connection 
with the first winter meeting of the New 
England Water Works Association, held 
at the Hotel Statler in October. He will 
also lecture at the Institute on Sunday 
afternoon, February 16, on water and 
water-power development. — A new in¬ 
terstate, three million dollar, two-deck 
bridge between Portsmouth, N.H., and 
Kittery, Maine, was opened early in 
November. Miss Jean Everett, grand¬ 
daughter of Fred Everett, chairman of 
the New Hampshire State Highway 
Commission, cut the ribbons to signalize 
the official opening of the bridge. 

Perry writes: "I was dumbfounded to 
find that our classmate, S. Franklin 
Gardner, died on August 29. He had a 
heart attack and died in his sleep. That 
much I got over the telephone from one 
of his business associates.” 

Bugbee comes into the limelight 
again as the author of a third edition of 
a textbook on fire burning. 

A long letter from Harry Chalmers 
was very welcome. He writes, in part: 
"Because of your kind personal note that 


you all missed me, scratched at the end 
of your very interesting description of 
the reunion, I am burned up with shame 
that I have not communicated with ’00 
for ten years. I hope there will be a forty- 
fifth reunion; count me in. ... I have 
moved from Babylon, Long Island, and 
now live at 34 Gramercy Park, New 
York City. I am still technical director 
of the Jaray Streamline Corporation of 
America. I sold my factory in Babylon 
some time ago. I have three grown sons. 
One is married and has a son, another is 
engaged, and a third is studying mining 
and metallurgy. All three went to Prince¬ 
ton. I also have a daughter, eleven, at 
boarding school. As for papers, I remem¬ 
ber only one, published in The Review 
of December, 1932, about the invention 
of streamline automobiles by Jaray, now 
in use under license to the Chrysler 
Corporation and coming into use else¬ 
where. I invented a control stick for 
airplanes, and fluid inertia transmissions, 
which are now coming into use, but have 
not yet collected there." 

Fred Everett attended the October 10 
meeting of the Technology Club of New 
Hampshire, held at the Carpenter Hotel, 
Manchester. — Crowell gives as his ac¬ 
tivities the following: "I have been the 
director of the New England Cranberry 
Exchange for about twenty-five years; 
no honors except in golf, hunting, and 
fishing; any other positions I have are of 
a minor nature. I built a new bog when 
the cash was right and also a few bog 
pumps for low lifts. Their capacity is 
about eight thousand gallons a minute. 

I really do nothing that would interest 
the general public, but I get a lot of fun 
out of my work." — W. L. Rapp was 
present at a meeting of the Technology 
Club of Cincinnati at the University 
Club on October 11. 

Everett sums up the last ten years 
thus: "Same job; member, American 
Society of Civil Engineers, Wonalancet 
Club, New Hampshire Historical Society, 
and the Sons of the American Revolu¬ 
tion; past president, American Associa¬ 
tion of State Highway Officials; past 
president. Association of State Highway 
Officials of the North Atlantic States; 
member of the state Grange and national 
Freemasons; past grand master. New 
Hampshire Knights Templar; past grand 
commander. New Hampshire 33d degree 
Freemasons; active member. Supreme 
Council Shriners; president, board direc¬ 
tors, Concord Building and Loan Associa¬ 
tion; member, the Newcomen Society for 
the study of the history of engineering 
and technology." — C. Burton Cottino, 
Secretary, 111 Devonshire Street, Boston, 
Mass. 

1901 

Ed Beckwith, who makes his home at 
Garrison, N.Y., writes interestingly as 
follows: "I have lately returned from a 
year with the Fairchild tropical expedi¬ 
tion on a 4,000-mile cruise through the 
Dutch East Indies in a yacht constructed 
for the expedition in Hong Kong. The 
party of eight with a Chinese crew of ten 
was headed by Dr. David Fairchild who 
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was collecting new seeds and plants for 
experimental introduction in Florida. We 
collected about four hundred species 
which were shipped by air express to the 
experimental station at Coconut Grove, 
My part was navigation and photog¬ 
raphy. A fire occurred on the yacht 
necessitating a month's repairs at Sura¬ 
baya, and during this interruption I went 
on a collecting trip of seven hundred 
miles through the island of Celebes with 
a botanist of the party. We traveled by 
native boat, automobile, and horseback, 
visiting some of the natives in the moun¬ 
tainous interior. The trip was marked by 
considerable apprehension everywhere of 
a Japanese invasion.” 

Horace Hildreth writes that for the 
past four years he has been very health¬ 
fully and profitably engaged as a con¬ 
sulting engineer for several companies, 
chiefly in Colorado, in studying gold 
recoveries and designing improved equip¬ 
ment. — Ed Church, who is head of the 
mechanical engineering department of the 
Polytechnic Institute of Brooklyn, an¬ 
nounces that his department is in process 
of developing two new divisions, metal¬ 
lurgical engineering and aeronautical en¬ 
gineering. Obviously Brooklyn Polytech 
is making real progress as always. 

Harry Chalmers, who started with 
'00 but finished strong with'01, indicates 
that both he and others have profited 
from his inventions. Chalmers is also 
rightfully proud of his family of three 
sons, one daughter, and one grandson. — 
Bill Farnham continues to enjoy his re¬ 
tired state but apparently expects he will 
have to miss our fortieth reunion because 
of a trip to the Pacific Coast, Yellow¬ 
stone Park, and other delectable spots. 

Albert Galusha, from whom we have 
not heard for many years, writes that he 
is now located at 30 Church Street, New 
York City, as chief engineer of Wellman 
Galusha gas producer department of 
Wellman Engineering Company. Galusha 
says he is too busy even to take a vacation 
and cannot arrange to attend our fortieth 
reunion. For that we are sorry, but glad 
to hear of the good business, although 
everyone should have a rest sometime. 

Fred Sexton, President of Nova Scotia 
Technical College, writes as follows: 
"Adolf Hitler caused me to lose my vaca¬ 
tion this summer. The College has been 
called upon for a lot of extra war work, 
so that the only portion that is not used 
continuously for both day and night 
shifts includes only the corridors and 
the front steps. The training demanded 
is mostly for members of army and navy 
and for unemployed young men, to be 
given skill in the metalworking trades. 
Courses in engineering proceed as usual. 
Graduates are in great demand for both 
armed forces and industry, but national 
policy dictates that they should finish 
their training before they take up their 
work in either.” Because of the exchange 
rate it cost Fred $2.30 to send his class 
dues of $2.00. That’s what we call real 
support. 

Bob Williams, who invents and designs 
submarine signal apparatus for the Sub¬ 
marine Signal Company of Boston, re- 
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ports that his company is working day 
and night on the defense program. — 
Numerous other members of the Class 
have sent in their data sheets which will 
be reported seriatim in class notes for 
future editions of The Review. Mean¬ 
while it is a pleasure to report that a 
majority of the replies so far received are 
favorable to attendance at our fortieth 
reunion and, just as soon as possible, 
definite decision will be sent out as to 
place and dates. 

The Alumni Office advises the follow¬ 
ing changes of address: Waldo G. Wildes, 
5 East Boulevard, Rochester, N.Y.; 
Fred W. Connolly, 5863 North Kilbourn 
Avenue, Chicago, Ill.; Robert H. Brown, 
252 Garfield Avenue, Mineola, Long 
Island, N.Y. — Ralph T. Jope’28, Sec¬ 
retary of the Advisory Council on Athlet¬ 
ics, has also written to express to all 
members of '01 the appreciation of all on 
the Athletic Council for the continuance 
of the annual contribution of $50.00 
which a number of years ago was pledged 
by our Class. — Roger W. Wight, Sec¬ 
retary, The Travelers Fire Insurance 
Company, Chapman Building, Portland, 
Maine. Willard W. Dow, C.P.A., 
Assistant Secretary, 20 Beacon Street, 
Boston, Mass. 

1902 

Frank P. Montgomery sent the follow¬ 
ing clipping from the Newark, N.J., 
News: "Fort Dix . . . Colonel Charles 
E. McCarthy, acting chief of staff and 
former senior regular army instructor of 
the 44th Division, assumed command 
... of the division’s 57th Infantry 
Brigade. That organization is made up 
of North Jersey’s 113th and South Jersey’s 
114th Infantry regiments of federalized 
National Guardsmen. As acting chief of 
staff McCarthy functioned in the absence 
of Colonel Herbert D. Forrest, division 
chief of staff, who left here Saturday for 
a two weeks’ refresher course at the In¬ 
fantry School, Fort Benning, Ga. Previ¬ 
ously McCarthy was aid to Major 
General Clifford R. Powell, commander 
of the 44th.” 

As treasurer, Montgomery reports that 
the Class had a bank balance of $191.51 
as of January 1, 1940, which by added 
interest has become $195.42 as of Decem¬ 
ber 31. This makes a good nest egg for 
the 1942 reunion. — Burton G. Phil- 
brick, Secretary, 246 Stuart Street, Boston, 
Mass. 

1905 

Your Secretary has found during the 
past few months an unprecedented 
vacuum of news, which, added to his 
increasing attempts to pay some attention 
to his bread-and-butter business, explains 
his delinquency. Walter Eichler, II, in 
his reply to a request from the Secretary 
to help write up the reunion news, said: 
"Had a very enjoyable time and agree 
that you should be fired.” Contrary 
minded? It is a vote! 

Whether late or not, there is a scandal 
involving a classmate which should be 
aired. Ben Lindsly dug it up in Texas. 
He passed it along to Hub Kenway, who 


sent it to me. ”It” in this case is a two- 
column front-page and a two-column 
second-page cutout from a North Caro¬ 
lina newspaper, which started as follows: 
"Lawyers at a loss for adequate superla¬ 
tives call the Vance-Strickland-Humble 
lawsuit . . . the damdest case ever tried 
in the U. S. A. and let it go at that.” It 
seems there are more than three thousand 
parties to the litigation, among them 
the widow and children of Huey Long, 
Mrs. Babe Ruth, and a relative of Wood- 
row Wilson, striving to wrest from the 
Humble Oil and Refining Company mil¬ 
lions of dollars of oil-producing land in 
Texas. "And in the background moves a 
shadowy procession of early notables, 
Allen Vance and Wilson Strickland of 
Texas revolutionary fame, Jean Lafitte, 
the pirate, and even Napoleon,” Just 
where our Sid Strickland comes in is 
difficult to say, but ”Mr. Wilson Strick¬ 
land,” cracked Judge Walter D. Siler of 
North Carolina, "was about the only 
respectable one in the bunch. He didn’t 
kill any negro or do wrong by any lady.” 
There were only thirty-six Wilson 
Stricklands, but Sid undoubtedly sprang 
from the one described above. 'The clip¬ 
ping will be preserved for the next class 
gathering and the latter question then 
decided. Our Assistant Secretary must be 
of respectable origin. 

Grove Marcy had a letter (ancient his¬ 
tory but submerged by reunion activity) 
from Mrs, R. S. Gardner on Bob’s own 
letterhead, which admits that he is a 
consultant in salvage and marine work, 
has vessels and marine equipment for 
studios, is a licensed yacht and ship 
broker and a manufacturers’ marine 
agent, with offices at San Pedro, Calif, 
she writes: ”A copy of your recent letter 
to Bob was forwarded to him several 
days ago, and this morning I received 
from him one in which he asked me to 
acknowledge yours and to say that he 
would reply as soon as he had an oppor¬ 
tunity. He went to Mexico on the thir¬ 
tieth of March, returning the twenty- 
ninth of April, at that time representing 
Lloyd’s of London. After he was home 
ten days, Merritt-Chapman and Scott 
Corporation of New York City requested 
him to return to act as shore superin¬ 
tendent on the same job, the Timber- 
Rush. He is now at Acapulco but of 
course will stop at Mexico City on his 
return. He is extremely busy just at this 
time, but I can assure you he will write 
you some of the details of this experi¬ 
ence, which, I imagine, coincide with 
those of your son-in-law. I am sorry he 
was unable to return for his thirty-fifth 
reunion. He would greatly have enjoyed 
it and you would have enjoyed renewing 
his acquaintance, for he is just the same 
genial chap he was in Technology. 
Some of the stories associated with his 
career at Tech never lose in the telling, 
nor does one get weary of hearing about 
them, particularly that about the double 
FF which the French professor awarded 
him one year. If you don’t recall that one, 
he really ought to tell it to you.” — 
Thanks Mrs. Bob. Now if you will get 
Bob to write as assured, we should have 
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some thrilling experiences for a future 
issue. Better still. Bob, come East next 
June and tell us about your hairbreadth 
escapes and about the double FF. 

With sadness we report the death of 
Mrs. Charles R. Boggs, who met an un¬ 
timely death in New York last Septem¬ 
ber. The resolution on Charlie’s death 
passed at the reunion last June and 
transmitted to Mrs. Boggs by the Secre¬ 
tary was feelingly acknowledged; family 
intimates tell us that her grief was in¬ 
consolable and apparently unsurmount- 
able. 

From an Ontario, Calif., news clipping; 
"Then there’s Bert Bailey, Herbert S.; 
he's known as a member of the Chaffey 
board of trustees and as a big shot at the 
Exchange Orange Products Company, 
Graduate of M.I.T. and later instructor 
at Michigan State, he's an expert Chem¬ 
ist." 

Harry Wentworth has another job 
bringing up a new family. But listen: "I 
put in from 4:45 a.m. to 10 p.m. yesterday 
on draft work. I am on one of the Newton 
draft boards, and it looks like a lot of 
such days over the next five years — but 
particularly arduous for about sixty days. 
My youngest son got almost the last 
number in the national lottery and then 
volunteered. . . . He was getting along 
nicely in business but 'wanted to get it 
over with before finding the right girl.’ 
I am starting to bring up a young family; 
the wife and two-year-old daughter of 
my oldest son, who is remaining in Paris 
where he is European manager for most 
of the large American fire and marine 
insurance companies, are living with us 
this winter.” 

Ray Bell, just so that he could com¬ 
mute more easily on his frequent rush 
calls to Washington, D.C., has purchased 
a 1,000-acre farm in Fredericksburg, Va. 
He needed rural engineering advice; 
that’s how he happened to stop long 
enough to write the Secretary. So in 1941 
we have the choice of reuning at Bell's 
Roost Farm on Long Island or at the 
ranch in Virginia. — Fred W. Gold- 
THWAiT, Secretary, 274 Franklin Street, 
Boston, Mass., Sidney T. Strickland, 
Assistant Secretary, 75 State Street, Boston, 
Mass. 

1906 

Class notes for the February issue have 
been prepared in the midst of Christmas 
activities. We hope that you enjoyed the 
holidays, and we thank classmates for 
the many Christmas cards which are 
such pleasant annual reminders of class 
relationships. 

Our first item this month is taken 
from the Pasadena, Calif., Star-News of 
November 15 and concerns Herbert J. 
Mann, II: "By popular request a practical 
course for prospective home builders will 
be presented by the University of Cali¬ 
fornia Extension Division in the Pasa¬ 
dena Athletic Club. . . . The class will 
be under the instruction of Herbert J. 
Mann, technical director of the Home 
Owners' League of California, located in 
the Chamber of Commerce Building, Los 
Angeles, Mr. Mann joined the faculty of 


the extension division last spring and his 
classes, held in Los Angeles, have proven 
to be unusually successful. Mr. Mann 
attributes this success to the fact that the 
work is presented in simple language, 
and the problems discussetl are the vital 
fundamentals needed by the layman in 
the building of a home. . . . Mr. Mann 
has devoted the last 30 years to the build¬ 
ing field. Educated at Massachusetts 
Institute of Technology, he began his 
rofessional career in Chicago. In 1909 
e went to Arizona where he organized 
his own building company and also 
served as building inspector for Phoenix 
for five years. Since coming to California 
in 1923, Mr. Mann has served as president 
of the San Diego and Imperial County 
Society of Architects, secretary of the 
San Diego City Planning Commission and 
director of the State Association of Cali¬ 
fornia Architects. Mr. Mann spent some 
time in Washington, D.C., as special 
consultant for the Federal Housing Ad¬ 
ministration and since his return to 
California has devoted his entire time to 
the study of problems involved in build¬ 
ing small homes.” 

"This reference to building reminds 
the Secretary that he had a call from 
C. G. Loring, IV. Classmates will re¬ 
member Loring as a Harvard man who 
took three years of architecture with 
us. Since graduation he has been prac¬ 
ticing in New York and Boston and is 
now one of the outstanding architects 
in this vicinity. He called upon the Sec¬ 
retary in connection with a school project 
at Arlington, Mass., where the writer is 
now a member of the local school com¬ 
mittee. — Abe Sherman and his wife 
left home about January 1 for three 
months in Florida and by now should be 
at the Siesta Lodge, Sarasota. Ralph 
Patch’s family are at Winter Park, Fla., 
and Ralph hopes to spend some time with 
them. Every time we hear about Ralph, 
we learn about some new activity in 
which he has a part. It seems he is a 
lieutenant colonel in the Army Reserve 
and at the present time is on an important 
national committee for the procurement 
of drugs and medicines necessary to the 
national defense. To date he has already 
spent several days in Washington on this 
assignment. 

If you have not already heard, you will 
hear shortly about the plans for the 
the thirty-fifth reunion. If you have 
attended previous reunions, I know you 
will arrange to attend this one if possible. 
For those who have not attended, won’t 
you make a serious effort to be present 
with us? I am sure you will find it well 
worth while. — James W. Kidder, Secre¬ 
tary, Room 802, 50 Olsver Street, Boston, 
Mass. Edward B. Rowe, Assistant Secre¬ 
tary, 11 Cushing Road, Wellesley Hills, 
Mass. 

1907 

In response to the request received in 
November from the Advisory Council 
on Athletics at the Institute for a con¬ 
tribution to the Alumni Athletic Fund, 
Harold Wonson and I, feeling sure that 
'07 men would want to participate, sent 


along twenty-five dollars from the class 
treasury. I received the following note 
from Ralph T. Jope’28, Secretary of the 
fund: "It is with pleasure that we re¬ 
ceive your thoughtful note and the ac¬ 
companying check for twenty-five dollars 
as a contribution from the Class of 1907 
to the Alumni Athletic Fund. This money 
will be used to help meet expenses caused 
by athletic emergencies. May I express to 
you, and through you to your classmates, 
the appreciation of all of us on the coun¬ 
cil for the helpful assistance which your 
Class has always given.” 

An odd chain of circumstances occur¬ 
ring last November resulted in a fresh 
contact with an '07 man and his active 
interest in class affairs. Having noticed 
in a Boston paper an item telling of the 
death of a John Doucette of North Read¬ 
ing, Mass., and remembering that there 
was a John Doucette associated with our 
Class during our freshman and sopho¬ 
more years, and that he is employed at 
the North Reading State Sanatorium, I 
wrote a letter to the superintendent of 
this institution outlining the circum¬ 
stances and requesting him to tell me 
whether the man who had died was the 
man affiliated with '07. A prompt reply 
came not only from this superintendent, 
but also from J. Ellis Doucette, signing 
himself as a "50 per cent member of the 
Class of 1907,” came an appreciative and 
cordial letter saying that he was "happy 
to state that the sorrowful event did not 
happen” to him. He expressed pleasure 
that I had looked him up, and said that 
he remembered me very well and also 
Harold Wonson and Alexander Macom- 
ber. He said that he has a son who is 
taking a Lowell Institute course, and 
asked for suggestions as to ways in which 
he might get in touch with '07 men near 
Boston, of course I replied to this letter 
and received a second communication 
from our classmate, who said that he 
remembered trying out as a pitcher on 
our freshman baseball team. He also 
played in the band that cavorted on the 
floor of the Irvington Street Armory on 
freshman drill days, and also was one of 
the originators of the Technology or¬ 
chestra. He says he thinks he was more 
of a musician than an engineer, and now 
is vice-president and a director of the 
Reading (Massachusetts) Symphony Or¬ 
chestral Association, now in its ninth 
season, and serves as a member. He plays 
anything from first violin to double bass. 
Since 1909 he has been employed in 
various capacities at the North Reading 
State Sanatorium, North Wilmington, 
Mass., and is now steward and business 
agent. He, his wife, and their twenty- 
five-year-old son, and twenty-two-year- 
old daughter live at that institution. 

It was a pleasure to receive a letter 
from William F. Kimball, VI, last 
November, written in response to a letter 
from your Secretary. For ten years follow¬ 
ing his graduation from the Institute, 
Bill was with C. H. Tenney and Company 
at Boston as an assistant electrical en¬ 
gineer. Illness caused three years of in¬ 
activity, and then from 1920 to 1930 he 
did statistical work with Stone and 
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Webster, Inc. A curtailment in personnel 
made by this firm ended his connection 
there, and for three years he did ac¬ 
counting. Again ill health caused him 
and his family to move to northern New 
Hampshire, where he remained until 
November, 1939. Last November he was 
unemployed and seeking a new connec¬ 
tion. Bill and his wife and twenty-six- 
year-old daughter live at 25 Bradford 
Road, Newton Highlands, Mass. 

Remember Lloyd R. Fredendall, adju¬ 
tant in our freshman corps of cadets? 
He is now a brigadier general in the 
United States Army and is stationed at 
Fort Sheridan, Ill. — In looking through 
the Poor’s Publishing Company "Regis¬ 
ter of Directors and Executives” for 1939 
I noted the name of Cyrus H. Loutrel, 
who was associated with our Class in 
Course XIII, being graduated from Yale 
in 1907. He is president and director of 
the National Lock Washer Company, 40 
Hermon Street, Newark, N.J. He lives 
at 270 Irving Avenue, South Orange, 
N.J., and is also a member of the board of 
managers of the Half Dime Savings Bank 
of Orange and president of the National 
Lock Washer Company of Wisconsin. — 
Harold Wonson’s son, Harold, Jr., who 
was graduated from Dartmouth in 1940, 
is teaching history at the Blake School 
for Boys in Minneapolis. He also coaches 
football, track, and baseball there. 
Harold’s younger daughter, Margaret, is 
at Mount Ida School for Girls in Newton, 
Mass. 

A portion of a sentence from an edi¬ 
torial in the Boston Sunday Herald of 
December 15 said: ’’.... Canadian 
Mimition Minister C. D. Howe is now 
in London to arrange for a better co¬ 
operative development of Canada’s ship¬ 
building facilities.” When the editorial 
from which this is quoted was prepared, 
the writer did not know that even at 
that very moment Clarence was in great 
peril, inasmuch as he was on board the 
liner Western Prince, which was tor¬ 
pedoed 550 miles off the western coast of 
Ireland at about 6:00 a.m. on Saturday, 
December 14. It was not authoritatively 
known in London until December 17 
that our classmate had arrived safely at 
a British port, after being rescued with 
151 others by a cargo steamer. — I met 
Eugene Potter on a street in Boston on 
December 18. He looked fine, and said 
that he was enjoying life. He takes care 
of fire insurance appraisal work and his 
bank interests in Hingham, Mass. — 
Bryant Nichols, Secretary, 126 Charles 
Street, Aubumdale, Mass. Harold S. 
WoNsoN, Assistant Secretary, Common¬ 
wealth Shoe and Leather Company, 
Whitman, Mass. 

1909 

At our fall luncheon on December 7, 
Frederick G. Fassett, Jr., spoke on "What 
the Editor of the Technology Review 
Thinks About.” Writing about this 
annual affair, Paul Wiswall says: “We 
filled up the big table in the governors’ 
room at the Technology Club here in New 
York. George South wick brought a busi¬ 
ness friend, a fine young Swedish engineer. 
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Gustav Soderberg, and both Carl Gram, 
Sr., and Carl, Jr., were in town and with 
us. Now as I preside over these luncheons, 

I prefer a round table. That means no 
head or foot; we are all on the same level. 
But this time I found myself at the head 
of the table where I could get a fine view 
of the fagades of our classmates who have 
been meeting so regularly for so many 
years. Believe it or not, I was impressed 
as never before by the good looks of the 
local ’09 men! Please do not ask me to go 
further than that, since that would be 
getting a bit personal. I can assure you, 
however, that if you and your Boston 
classmates want to stage a contest, I 
know that we can trim you! During the 
thirtieth reunion activities I saw quite a 
bit of Fred Fassett, editor of The Review. 
That led to my asking him to come to 
New York and give the Class the once¬ 
over and be our guest. Fred is a philoso¬ 
pher as well as a good newspaperman and 
I thought we got along very well with 
him, and he was kind enough to appear 
to be having a good time. Now if you 
see more sparkle in the forthcoming 
issues of The Review, you can lay it to 
the lift that we tried to give Fred.” 

We understand that Chet Pope was 
unable to attend the luncheon because he 
was leaving for Mexico City that evening. 
Maybe we shall sometime have the pleas¬ 
ure of seeing more of Chet’s motion 
pictures. — R. W. Riefkohl writes that 
he has done a considerable amount of 
roving in the past eight months, starting 
from Washington, to Puerto Rico, to 
Panama, to Washington, to New York, 
to Washington, and finally has come to 
a state of relative repose at Baltimore, 
Md. He was assistant to the corps area 
quartermaster, third corps area, Balti¬ 
more, and succeeded to the position of 
corps area quartermaster sometime dur¬ 
ing the latter part of December. Riefkohl 
was promoted from lieutenant colonel 
to colonel on October 17. 

Forty Plus of New England is a strictly 
co-operative organization which can 
supply experienced executives and tech¬ 
nicians for every business need without 
fees or commissions. If you have an open¬ 
ing, write or phone James I. Finnie, 9 
Park Street, Boston, Capitol 6328. — 
George Gray is living temporarily at 
Holyoke, Mass., while working as 
assistant telephone engineer on the in¬ 
stallation of the communication system 
at the new Westover Field Air Base which 
is now being constructed near Springfield. 
The communication part of the wotk is 
being carried out by the Signal Corps 
assisted by a few civilians, of whom 
George is one. — Charles R. Main, 
Secretary, 201 Devonshire Street, Boston, 
Mass. Assistant Secretaries: Paul M. Wis¬ 
wall, Maurice R. Scharff, New York; 
George E. Wallis, Chicago. 

1910 

Otis S. Smith, formerly of Laconia, 
N.H., is now residing at Redlands, 
Calif. 

Your Secretary announces with sorrow 
the passing of Lewis W. Riggs of Water- 
town in November. The following ex¬ 


cerpt was taken from the Boston Herald: 
■’Born at Santee Agency, an Indian Res¬ 
ervation in Nebraska, where his parents, 
Lucy Dodge and Henry M. Riggs, were 
missionaries, Lewis came East to school 
and was educated at Mt. Hermon School, 
Worcester Academy, and Massachusetts 
Institute of Technology, class of 1910. His 
grandfather, the Rev. Dr. Steven R. Riggs, 
was a missionary with the Sioux Indians 
in South Dakota, and translated the 
Bible and dictionary into the Sioux 
language. Following his graduation 
from M.I.T., he entered the investment 
banking business, later establishing his 
own firm, Riggs & Company, in Boston. 
Several years ago, he re-entered the en¬ 
gineering field, in which business he was 
active until his death. Besides his mother, 
he leaves his widow, Mrs. Axie Johnson 
Riggs; a daughter. Miss Joanne Riggs; 
a sister. Miss Mary L. Riggs of Grafton; 
and a brother, Alfred Dodge Riggs, also 
of Grafton.” 

Sam Cohen is now a major in command 
of the 319th Engineers Reserve. While 
Sam is not called to active duty, he is ex¬ 
tremely busy keeping his command ready 
for call. His son, who is a captain in the 
United States Marines, is now stationed 
at Cuba and recently married. 

At the annual exhibition of the Society 
of American Etchers, Inc., recently held 
in the National Arts Club, Gramercy 
Park, New York City, our classmate 
Charles Cameron Clark was one of the 
three judges who awarded the Henry B. 
Schope Prize. 

John Gray received a letter from 
William March, who is practicing archi¬ 
tecture in Mobile, Ala. Bill has one son 
studying architecture. He also has two 
other children. Bill is on the Alabama 
state board of registration for architects. 

•—• Herbert S. Cleverdon, Secretary, 46 
Cornhill, Boston, Mass. 

1911 

A signal honor has come to A1 Wilson, 
I, in his appointment as Swedish consul 
at Boston, succeeding Emil O. J. Daniel¬ 
son, who resigned after seven years be¬ 
cause of ill health. A1 assumed his new 
responsibilities on December 12. In 
addition to his duties at the consulate at 
10 Post-Office Square, where he will be 
always at home to ’ll men, he will con¬ 
tinue as active head of the A. O. Wilson 
Structural Company in Cambridge, which 
he founded in 1923. 

Said the Boston Herald: "During 
Danielson’s administration the Boston 
office was elevated from vice-consulate 
to full consulate and the consul twice 
was decorated by the King. Mr. Wilson 
is a native of Cambridge and a graduate of 
Rindge Technical School and M.I.T. 
He is president of the Steel Fabricators of 
New England and was for a number of 
years president of the Bay State Iron and 
Steel Manufacturers’ Association. He is a 
member of the Swedish Evangelical Free 
Church in Cambridge, William Parkman 
lodge of Masons in Winchester, and the 
Cambridge Rotary Club. In 1911, he 
married Anita Karin Bagge of Winches¬ 
ter. They have two sons and a daughter 
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1911 Continutd 

and the family home is at 23 Yale street, 
Winchester.” — As I told A1 in a con¬ 
gratulatory letter timed to reach him the 
day he made the change, all 1911 men 
rejoice not only in the fine distinction 
thus brought to him but in the fact that 
his ability to accept the appointment 
must indicate an improvement in his 
health. Skol, Al! 

Another classmate, good old Heinie 
Zimmerman, IX, United States Steel 
Corporation Vice-President, made the 
headlines in mid-December. At the 
annual meeting of the American Stand¬ 
ards Association at the Hotel Astor in 
New York City, with more than two 
hundred representatives of industry in 
attendance, Zim was elected president, 
succeeding Edmund A. Prentis of New 
York City, who headed the group for 
two years. The subtlety of Zim's ac¬ 
knowledgment of my congratulatory note 
is evidenced by this quotation: ”1 hope 
that the job will require my presence at 
the 1911 thirty-year reunion; at any rate 
I am planning to attend. If I start from 
Pittsburgh, Bunny Wilson will be 
brought along, and if from Short Hills, 
Bob Haslam.” 

Another mid-December clipping from 
the Boston Herald said that Charlie Line- 
han, I, of Rindge Technical School, 
"perennial secretary,” was re-elected at 
the annual meeting of the Massachusetts 
High School Coaches' Association. 

Quite a shufflin' about of 'll architects 
seemed to take place towards the end of 
1940, judging by three address changes 
receiv^ from the Alumni Office: Lester 
Cushman, erstwhile royal chef back in 
the “Queen of the Cannibal Isles,” Tech 
Show of 1910, has moved from Charlotte, 
N.C., to 143 Lakeview Avenue, Leonia, 
N.J. (suburb of New York City); Louis 
Grandgent from Fort Worth, 'Texas, to 
307 South Chelsea Lane, Bethesda, Md.; 
and Roland Simonds from Manchester, 
N.H., to 266 Middle Street, Portsmouth, 
N.H. Other migrators, indicated by new 
addresses, include Phil Kerr, II, from 
Washington, D.C., to 26 Simpson Road, 
Ardmore, Pa. (suburb of Philadelphia); 
and Thede Polhemus, XI, from St. Louis, 
Mo., to 407 West College Avenue, Silver 
City, N.M. We also have new addresses 
for two classmates previously "lost”; 
Sidney A. Patchett, IX, United States 
Engineering School, 470 Atlantic Avenue, 
Boston, and Clarence A. Woodruff, X, 
847 Embree Crescent, Westfield, N. J. 

In a pre-Christmas address to the mem¬ 
bers of his faculty, Carl Ell, XI, new 
President of Northeastern University in 
Boston, stated that "economic freedom” 
does not mean a welcome opening of 
doors to Communists and Nazis, nor does 
"academic freedom” mean license for 
any member of any faculty to teach sub¬ 
versive ideas. "I believe firmly in 'aca¬ 
demic freedom,' provided I am permitted 
to define it,'' Carl said. ‘ 'To me, academic 
freedom means individual freedom of 
thought and inquiry in the field of learn¬ 
ing in which one is accomplished, as well 
as freedom to teach the truth in this field 
as a scholar sees it. It does not mean 
license for any member of any university 


faculty to teach or preach within the 
university, or outside of it, subversive 
ideas which are at variance with accepted 
social practices and the ideal of democ¬ 
racy, and which, because of the position 
of the individual in a university, give 
those ideas the weight of authority 
when, in fact, no such importance should 
be attached to such utterances. 

"The answer to the question 'Should 
professors be allowed complete freedom 
in the classroom?' is yes — in so far as 
that freedom relates to teaching the 
truth in the field of learning in which 
the professor is an authority, and in so 
far as that teaching relates to the course 
in which instruction is being given. I do 
not believe that academic freedom gives 
members of a college faculty license to 
say whatever they please, with immunity 
in so far as the governing board of the 
institution or its executive officers are 
concerned.'' 

As welcome as a Christmas present was 
a letter received in late December from 
Walter Arthur, V, whom I had not seen 
or heard from since June, 1927, at which 
time he was concluding some advanced 
graduate work at Technology during my 
Alumni secretaryship. At that time he 
went to the University of Wisconsin for 
further postgraduate study and then 
joined a wood-distillation plant in Manis- 
tique, Mich., as chemist. Two years 
later he entered the research department 
of the A. O. Smith Corporation, Mil¬ 
waukee, and there succeeded in develop¬ 
ing a special paint for automobile 
frames — in reality a japan capable of 
being sprayed on, dried, baked, and made 
ready for shipment in forty-five minutes. 

"After that I engaged in teaching for 
several years,” he continues, "and just 
now I am expecting a call from the 
Missouri district of the Civilian Conser¬ 
vation Corps to assist in that work. 
Mother passed away in May, 1939, so I 
am living on the home farm alone, run¬ 
ning a real bachelor's establishment. I 
have another farm besides this one, but it 
is leased out. Just as soon as I can do so, I 
shall secure the necessary equipment and 
manage the farm myself. For the past 
twelve years we have been having near 
crop failures, but the past summer was un¬ 
usual— bountiful yields in everything.” 

Ted Van Tassel, X, and his committee 
are busily working up reunion details, 
and you will have received an announce¬ 
ment by now, according to present 
schedules. Remember we want to be 
at the Mayflower Hotel, Manomet 
Point, Plymouth, on June 6, 7, and 8 and 
at Technology on Monday, June 9, for 
Alumni Day. Don't fail us, please! The 
Orville B. Denisons are now at 68 South 
Lenox Street, Worcester, where the 
latchstring is always out. — Orville B. 
Denison, Secretary, Chamber of Com¬ 
merce, Worcester, Mass. John A. Herl- 
IHY, Assistant Secretary, 588 Riverside 
Avenue, Medford, Mass. 

1912 

J. Howard Cather, IV, of Rochester, 
N.Y., advises us that he has received an 
interesting letter from Lea Albert Weath- 


erwax, IV, from 1611 Franklin Street, 
San Francisco: "I thought you might be 
interested in knowing that my mother 
passed away on November 27. I was in 
Dutch Harbor, Alaska, but managed to 
get here by plane in spite of severe storms. 

. . . We have sort of lost track of each 
other in the past few years, and that 
shouldn't be, so if this reaches you, just 
sit down and write me a . . . letter. I 
am going to Puerto Rico, Guantanamo, 
Virgin Islands, and British Guiana right 
after the first of the year and shall leave 
for all points south from New York, so 
shall surely stop off at Rochester, if you 
are still there. ... I have three grand¬ 
daughters — tie that if you can.” 

You may remember that at our five- 
year reunion there was considerable com¬ 
petition as to w’hether Jane Rowley or 
Helen Shepard was to be the class baby, 
and that it was decided in favor of Jane 
Rowley. It happens that the two are 
now working together at the Boston 
Junior League, as Jane Rowley is editor of 
the Junior League News Bulletin and Helen 
Shepard is vice-president of the Boston 
branch. — Frederick J. Shepard, Jr., 
Secretary, 125 Walnut Street, Watertown, 
Mass. David J. McGrath, Assistant 
Secretary, McGraw-Hill Publishing Com¬ 
pany, Inc., 330 West 42d Street, New 
York, N.Y. 

1914 

The lead items this month have a 
strictly military tenor. Probably the most 
interesting military item that has come in 
has been that regarding John Wood. 
Wood, who had been a major in the 
Corps of Engineers, was recently pro¬ 
moted to the grade of lieutenant colonel 
and is in command of the Forty-first 
Regiment of Engineers. He is stationed 
at Fort Bragg, N.C. The Raleigh, N.C., 
News and Observer of November 24 de¬ 
voted a whole page to Wood's work and 
this regiment. It was formed as an experi¬ 
mental colored regiment on the belief that 
the negro would make a good soldier if 
properly trained and handled. Wood was 
born in eastern North Carolina, and be¬ 
cause of his familiarity with the habits 
and the handling of the negro was se¬ 
lected to head this regiment of negroes 
to have special training. 

Wood's philosophy is reported to be 
that the negro is entitled to respect him¬ 
self as a negro and is entitled to be re¬ 
spected as a negro. His troops are re¬ 
ported to recognize instinctively their 
commanding officer as a southern aristo¬ 
crat and a man who will and does deal 
with them fairly. One of the things that 
Wood has developed is singing while on 
the march and at drill. Hence his regi¬ 
ment has become known as the “Singing 
Engineers.” Already it is reported to be 
one of the best colored regiments ever 
organized. With the exception of the 
chaplain, all officers are white. The 
plan is to use this regiment as a nucleus 
for the training of noncommissioned 
officers for other colored regiments. 

Another promotion from major to 
lieutenant colonel is that of Alden Waitt 
of the Chemical Warfare Service. As was 
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noted a short while ago, Alden is with 
the headquarters of the First Armored 
Corps at Fort Knox, Ky. In addition to 
those duties he also has duties with the 
Armored Force Board and the Armored 
Force School. As is well known, the 
Armored Corps is relatively new in the 
Army and must be presenting some very 
interesting problems. Alden is living at 
Elizabethtown, Ky., and writes that he 
is fortunate in having to commute only 
sixteen miles each way to the camp. 
Many officers have to commute from 
Louisville, thirty-three miles away. 

Classmates will be very happy to learn 
that in addition to his position as vice- 
president of the General Motors Ac¬ 
ceptance Corporation, Charlie Fiske has 
recently been elected to the board of 
directors. — While visiting the power 
show at the Grand Central Palace Build¬ 
ing in New York early in December, your 
Secretary met Gardner Derry, Vice- 
President of the B. F. Sturtevant Com¬ 
pany, and Alden Crankshaw, a sales 
representative of the Acheson Colloids 
Corporation, both of whom had exhibits. 
As happened once before, your Secretary 
found himself registered at the Hotel 
Pennsylvania in New York on the same 
floor with Walt Keith, who had come on 
from Akron, Ohio, in connection with 
an exhibit at the dental show. Walt's 
great interest right now is in his son, 
Walter, Jr., who is a senior at M.I.T. 
Time certainly is marching on with the 
number of '14 sons who are already in the 
upper classes at the Institute. — H. B. 
Richmond, Secretary, General Radio Com¬ 
pany, 30 State Street, Cambridge, Mass. 
Charles P. Fiske, Assistant Secretary, 
1775 Broadway, New York, N.Y. 

1915 

Pirate George Thomas Rooney is pass¬ 
ing the cigars! Gerald Rooney weighed in 
at seven pounds, twelve ounces, on De¬ 
cember 27 — a glorious new prospect for 
the Class of 19—. I hope he doesn't take 
Course X. To George and Mrs. Rooney 
go the heartiest and sincerest congratula¬ 
tions of the Class, and best wishes for a 
long, successful, and happy career for 
the new baby. It looks as though, after 
a long, dubious, and unsuccessful hunt 
the old pirate has finally completed the 
search for which Ponce de Le6n became 
so famous. 

This choice bit of class news leaves me 
completely out of breath for the rest of 
the column, but there are a few more 
things of interest. — At the thirty- 
eighth annual Animal Rescue League 
fair at the Hotel Copley-Plaza in Boston 
early in December, Speed Swift of New 
London, N.H., exhibited a model of one 
of the first syrup camps in the country. 
It was built about one hundred and 
fifty years ago. In a picture in the Boston 
Traveler of December 3, Herb is shown 
dressed in a woodsman's garb, with his 
corncob pipe, gazing at the model. A 
checkered flannel shirt shows up quite a 
round front porch extending under his 
vest. He really looks like a country 
squire. I saw Herb while he was here, 
and he hasn't changed a bit. 
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I recently spent an evening with Bert 
and Mrs. Adams and their delightful 
family of three daughters, and I was en¬ 
tranced to hear of Bert's new repertoire 
of tricks. —- Recently I met Harry 
Murphy at the Massachusetts Engineer¬ 
ing Company in North Quincy, Mass. 
We missed Mrs. Murphy, Harry, and 
his favorite aunt at the reunion. 

Echoes of the reunion come from Stan 
Guthrie of Chestnut Hill, Pa. In a letter 
to collectot Henry Daley, who so nobly 
filled in my deficit, Stan says; "With 
tears as big as snowballs gushing from 
my starry eyes I waded through your 
impassioned plea. The immediate result 
was that the desk, the checkbook, and 
the remaining balance, small and insig¬ 
nificant, were washed right down the 
sewer. The above, coupled with the 
necessity of a visit to the Household 
Finance Corporation to furnish the funds, 
explains the delay in responding to your 
appeal." All this and heaven, too! Who 
would ever think that Stan, the quiet 
handler of dice at the reunion, would be 
capable of such a letter? 

It is only fitting that this column 
should close w'ith the news that these 
notes were prepared with the help of 
Barbara Thomas, If nobody else will do 
it, I can always count on Barbara to 
"help Azel."— Azel W. Mack, Secre¬ 
tary, 40 St. Paul Street, Brookline, 
Mass. 

1916 

Time: Friday and Saturday, June 7 and 
8, 1941. Place: Oyster Harbors Club, 
Cotuit, Mass.; and in Cambridge on 
June 9. As the twenty-five-year Class 
we shall have a prominent part in the 
Alumni Day festivities. It was in con¬ 
nection with our commencement, you 
will remember, that the new buildings 
in Cambridge were dedicated. We were 
the last Class to receive our degrees on 
Boylston Street. Let's build up a lot o 
sentiment and carry it over with us to 
Cambridge next June. 

Harold E. Saunders, XIII, has been 
promoted from commander to captain. 
He was assigned at the time of this writ¬ 
ing to the Experimental Model Basin, 
United States Navy Yard, Washington, 
D.C. Alexander Martin, Jr., VI, a 
lieutenant commander in the Navy, re¬ 
cently of Norfolk, Va., is now at the 
Navy Yard, Pearl Harbor, Territory of 
Hawaii. 

The Brooklyn Eagle for December 16 
carried a half-page article concerning 
an interview with Frank S. Hubbard, 
"Brewster executive." Accompanying 
the article was a picture of Frank smok¬ 
ing a big cigar, and as the title under the 
picture said, "Looks more like a banker 
than the Vice President in charge of 
production." Frank had just taken over 
this job at the time of our last reunion, 
when the Brewster Corporation was a 
newcomer in the aeronautical field. He 
now is in charge of three plants employ¬ 
ing more than six thousand men. The 
article goes on to say; "Obviously a 
leader, the glance of his dark eyes is keen, 
his manner forcefully quiet. He looks 


very much like a man who is used to 
having his brief, low-spoken orders 
instantly obeyed. However, he is no 
martinet. His subordinates do not fear 
him; a group of them gathered outside 
the glass partition that is the office wall 
and grinned encouragement while the 
Eagle cameraman photographed their 
chief." — Classmates in the aeronautical 
industry should have a grand time at our 
reunion. Many of the leaders in the in¬ 
dustry were graduated with us. 

Speaking of our forthcoming week end 
at Oyster Harbors Club, Dave Patten 
writes as follows; "F. A. Norris, one of 
the builders of Oyster Harbors . . .is, 

I think, still a friend of mine. He may 
wish to get some new money out of the 
place or possibly build it again; so I 
think we ought to go there for that rea¬ 
son as well as others. Landing facilities 
are available for hydroplanes, airplanes, 
and drunks. Sailors can come in if they 
draw not over four feet — standing. 
Someone should approach Jesse Jones, 
alias James, to underwrite the show at 
1/^ per cent via his nephew. Bill Farth¬ 
ing. I insist, however, that the latter's 
dot be raffled off at the reunion, winner 
to remit to the 1916 old-age pension 
fund. Just to clutter up your information 
bureau, you can blame me for the Oyster 
Harbors Club epexegesis." I hope some¬ 
one will clip this quotation and bring 
it to reunion and demand that Dave ex¬ 
plain the meaning of some of these 
words. 

Jeff Gfroerer finally breaks down and 
gives us a little news about his new 
business connection. He is in New Haven 
and probably by this time has been mak¬ 
ing plans with Duke Wellington for 
driving to Cape Cod next June. Concern¬ 
ing his present business interests, he 
writes; "Since late 1938 I've been work¬ 
ing with a Worcester Tech man, Lincoln 
Thompson, who has a reputation in the 
high-fidelity recording field through his 
instruments as used by Technology, 
Harvard, Yale, and so on. In the com¬ 
mercial field one of his most interesting 
installations was fot the New York 
Herald Tribune. 

"Together we've worked out a small 
electrical office recorder and transcriber, 
using the radio art. Our new company, 
a Connecticut corporation, is fully 
financed and we now produce these inex¬ 
pensive recorders and transcribers. . . . 
Your neighbors, the Manufacturers As¬ 
sociation of Connecticut, Inc., and the 
Phoenix State Bank and Trust Company 
(our depository) are quite familiar with 
this unusual development. Business Week, 
November 23, and Forbes, December 1, 
have given us a good send-off. My job 
right now is serving as executive vice- 
president and treasurer, and I'm having 
as interesting a business experience as 
anyone can hope to have. I haven't 
had any opportunity to visit with any 
'16 men for some time. Last April I did 
spend part of an evening at Hen Shep¬ 
ard's new home and enjoyed Henry and 
Mrs. Shepard as much as usual. When¬ 
ever you or any other '16 men are down 
this way, do look in." 
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1916 Corxiinutd 

A1 Lieber, officially Lieutenant Colonel 
A. C. Lieber, Jr., is quartered in Wash¬ 
ington, D C., in the Triangle Building 
at North Capitol and New York Avenue, 
and is executive officer of the Army 
Engineers, supervising the construction 
of the Atlantic Ocean bases on the loca¬ 
tions leased from Great Britain. Your 
Associate Secretary was delighted to 
find a familiar face in Washington. In 
spite of being exceedingly busy preparing 
to negotiate contracts, A1 spent about 
an hour and a half with me reviewing 
the situation in regard to the bases. 
ATs choice of location is Newfoundland 
rather than the balmy Bermudas, Ba¬ 
hamas, or tropical Trinidad. A1 says he 
still likes the cold weather, snow, ice, 
and winter sports, in spite of the fact 
that during his career in the Army he 
has seldom been north of Mason and 
Dixon’s line. He likes to dream back to 
those long-ago days when he was an 
undergraduate and spent his winter vaca¬ 
tions in North Woodstock, N.H., in the 
Pemigewasset Valley waiting for the 
temperature to hit twenty degrees below 
zero so the boys could jam the red-hot 
poker into the barrel of frozen cider and 
drain off the delicious applejack. 

Sitting around the hotel lobbies, mak¬ 
ing dividends for Ballantine, Schenley, 
and the like while waiting for a confer¬ 
ence with one department or another and 
finally getting the word to come and 
sign one of the defense contracts takes 
up the time of an untold number of the 
country's executives today. While I was 
passing the time at the Hotel Carlton a 
few weeks ago and wondering whether 
or not to stay ov-er another day or two, 
I heard a friendly voice call, "Hello 
Steve,” and much to my pleasure Bill 
Barrett greeted me. I must say Bill is 
good on memory, for we haven’t seen 
each other for years and years. He was 
in quite a rush, so I couldn’t talk with 
him long. He is connected with the De¬ 
fense Advisory Commission. In all the 
hectic scramble that now goes on in 
Washington, your Associate Secretary 
was fortunate enough to appear before 
the advisory committee for the quarter¬ 
master general and later to participate 
in the negotiations for the contract for 
the construction of Camp Devens at 
Ayer, Mass. — James A. Burbank, Sec¬ 
retary^ The Travelers Insurance Company, 
Hartford, Conn. Steven R. Berke, As¬ 
sociate Secretary, Coleman Brothers Cor¬ 
poration, 245 State Street, Boston, Mass. 

1917 

Gus Farnsworth made an official visit 
to Cambridge late in December, called 
at the Institute, and visited one of the 
Secretaries. He retains his special interest 
in aeronautical matters, flies extensively, 
and is particularly concerned with the 
financial aspects of the various principal 
air lines. He sees Dad Wenzell and Win 
Swain rather frequently and during his 
travels occasionally runs into other 
members of the Class. 

These notes are written in the rush of 
the Christmas season; the file is all but 
empty. As they will appear late in Jan¬ 


uary, we can only express the hope that 
you have had pleasant holidays and that 
the next set of notes, to be prepared by 
Phil Hulburd, will be long and interest¬ 
ing. — Raymond Stevens, Secretary, 30 
Charles River Road, Cambridge, Mass. 
Philip E. Hulburd, Assistant Secretary, 
Phillips Exeter Academy, Exeter, N.H. 

1919 

Those who did not notice in the De¬ 
cember issue of The Review the excellent 
article on automobile driving, "Motor 
Necrology," should by all means read it. 
The author, John Meader, has written 
other articles in the automotive field, 
including one in last February’s Re¬ 
view. 

Herman Besa-Montt is now residing 
at Casilla 50D, Santiago, Chile. Henry 
L. Cassidy now lives at 49 Bellewood 
Avenue, Dobbs Ferry, N.Y. Everett F. 
Doten lives at 4370 Grayton, Detroit, 
Mich. David C. Sanford, Jr., has moved 
from Springdale, Conn., to High Ridge 
Road, Stamford, Conn. 

Herman A. Herzog, writing from Glen 
Rock, N.J., says: "Since leaving school, 

I have been in the leather business, 
mostly the raw stock end, making a few 
side excursions in related fields. I am at 
present with Jacob Stem and Sons, 100 
Gold Street, New York City. I married 
Dorothy Kimball Connell in September, 
1939. We have three children — Brad¬ 
ford F. Herzog, aged sixteen, Elizabeth 
H. Herzog, and Janet Victoria Connell, 
both ten years old. — I should be glad 
to see some of the boys.” — We expect 
Duke to be at our next New York dinner 
get-together. 

C. W. Hyde has four children: a mar¬ 
ried boy, twenty-four years old, who has 
one child; and three girls, aged four 
years, two and a half, and one. Hyde has 
been with Day and Zimmermann, Inc., 
Philadelphia, for five years. His home is 
in Ardmore. I wonder if Hyde is the first 
grandfather in our Class. 

Ted Hill, a lieutenant colonel at Boll¬ 
ing Field, says he is plenty busy with the 
Air Corps expansion and occasionally sees 
Ed Rounds ’17 at the United States Naval 
Air Station in Anacostia. — S. Albert 
Kaufman is unmarried and still operates 
a land surveying business from Malden, 
Mass. —James Holt was recently the 
author of an article, "Trends in Steam 
Power Generation,” in the Journal of the 
Maine Association of Engineers. 

I notice from the stories of the M.I.T. 
Alumni Clubs in various parts of the 
country that Everett F. Doten attends 
the Detroit meetings, and that Mr. and 
Mrs. Richard S. Holmgren and Mr. and 
Mrs. Clarence L. Nutting were at a din¬ 
ner and party of the Technology Club of 
New Hampshire. Harold E. Langley 
also attends the New Hampshire meet¬ 
ings. Pierre Blouke and Louis J. Grayson 
are among those often present at the 
Washington M.I.T. functions. 

At the National Metal Congress at the 
Hotel Statler in Cleveland, the M.I.T. 
luncheon was attended by William H. 
Bassett, Jr., who is with the Anaconda 
Wire and Cable Company. 


If your Secretary would receive more 
replies to the carcis he mails and would 
receive more letters from members of the 
Class, he would be in a better position 
to make this column more voluminous 
and entertaining. — Eugene R. Smoley, 
Secretary, The Lummus Company, 420 
Lexington Avenue, New York, N.Y. 
George W. McCreery, Assistant Secretary, 
131 Clarendon Street, Boston, Mass. 

1921 

The locale for our Tremendous Twen¬ 
tieth next June 6, 7, and 8 will be the 
Griswold Hotel on Eastern Point, New 
London, Conn., the reunion committee 
has announced. New London is about 127 
miles from New York, 105 from Boston, 
62 from Providence, 52 from New Haven, 
and 44 from Hartford, which makes it 
particularly convenient for those in the 
northeastern area. By train the running 
time is only two and three-quarters hours 
from New York and two and a quarter 
hours from Boston. Besides golf, tennis, 
swimming, boating, and other outdoor 
activities, the committee has scheduled 
indoor sports warranted to surpass the 
programs of all previous celebrations. 
Lyall Stuart can be expected via Long 
Island Sound. Bill Loesch says he is going 
to work on the boys around Cleveland 
and promises that the Ohio delegation 
will consist of more than a chairman. 
Have you written to Ray St. Laurent 
that you are phoning the fellows in your 
district to arrange a party for June 6 to 
Sat New London and June 9 at Cambridge 
for Alumni Day? 

Ray reports that while waiting for a 
train in Grand Central Terminal on a 
trip West, he ran into Robert R. Thurs¬ 
ton, X, whom he had not seen for many 
years. Bob is supervisor of the asphaltic 
products technical and research division 
of the Texas Company, Chrysler Build¬ 
ing, New York City. His home is in 
Chappaqua, N.Y. Bob has a family that 
is well on its way to being grown up, 
with a girl sixteen and two boys respec¬ 
tively thirteen and eleven years old. 

In Chicago, Ray saw Herbert A. 
Kaufmann, X, who is engaged in tech¬ 
nical sales of starch and related products 
to the textile and paper industry for 
American Maize Products Company, 100 
East 42d Street, New York City, where 
Herb makes his headquarters. For about 
two years Herb was in Chicago and spent 
considerable time at his company’s plant 
in Roby, Ind. He has a daughter, Jane, 
eleven years old, and a son, Peter, who is 
nine. Herb reported that Robert M. 
Felsenthal, X, is vice-president of Sears 
International, Inc., engaged in the export 
of electrical and other items. Bob has a 
girl of twelve named Jane and a boy, 
Peter, who is eight. Herb’s and Bob’s 
children are close to the same ages and 
have the same names. Since your Assist¬ 
ant Secretary received this data from 
Ray, Bob phoned the former in New 
York and said that after January 1 he 
would be located at the Sears, Roebuck 
and Company offices on Roosevelt 
Boulevard, Philadelphia, Pa., and looked 
forward to joining the Technology Club 
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of Philadelphia. He promised that he 
and Herb would attend the Tremendous 
Twentieth. Bob also reported seeing 
William B. Plummer, X, frequently in 
Chicago. Bill is in charge of the develop¬ 
ment and patent department. Standard 
Oil Company of Indiana, 910 South 
Michigan Avenue, Chicago. 

Henry R. Kurth, VI, is the author of 
"1.3 Million Man-Hours of Safety" 
which appeared in the December 14 issue 
of Electrical World. Chick's article de¬ 
scribes how thoroughly the personnel of 
the Edison Electric illuminating Com¬ 
pany of Boston have handled routine 
and construction tasks throughout an 
eleven-year period without a lost-time 
accident. The article outlines the pre¬ 
ventive measures which have been 
adopted to insure a continuation of this 
excellent safety record. Chick is assistant 
system operator of the Boston Edison, 
and is located at the L Street operating 
headquarters in South Boston. Chick is 
supposed to send us notes for these col¬ 
umns on the twentieth of each month, 
but evidently his modesty got the better 
of his old newspaper nose for news and 
it took the former general manager of 
The Tech (and a Course X man) to dig 
up the story! 

Saul M. Silverstein, X, Vice-President 
of the Rogers Paper Manufacturing Com¬ 
pany and Bakelite-Rogers Company, 
Manchester, Conn., recently saw Joseph 
M. Lurie, X, who is with W. S. Libbey 
Company, Lewiston, Maine. Saul re¬ 
ports that Joe has recently been honored 
as an economist, in that the Temporary 
National Economic Committee selected, 
from the many articles submitted, Joe's 
paper, entitled, "Capitalistic System to 
Fit Present Needs." In addition to being 
a technical and sales expert for Libbey 
roducts, Joe has made quite a name for 
imself as an economist, and his theories 
have been lauded by leaders of various 
economic organizations. 

Your Assistant Secretary visited Roch¬ 
ester, N.Y., to deliver a paper on selenium 
rectifiers to the American Institute of 
Electrical Engineers. Local boys making 
good in that area are Robert S. Cook, I, 
and Elmer L. Oliver, I, civil engineers 
respectively with the New York State 
highway division and the engineering 
department of Rochester; Donald F. 
Ljrtnan, II, and John W. Scott, I, both 
with Eastman Kodak Company; and 
Lewis S. Edgarton, XV, who is teaching 
mathematics and science in the public 
schools of Rochester, N.Y. We were well 
cared for by John H. Rogers'30, chair¬ 
man of the A.I.E.E. program committee, 
and Oliver L. Angevine, Jr.,'36, of Strom- 
berg-Carlson, and pire of the Rochester 
Engineering Society. 

In Baltimore, George W. Spaulding, 
VI, assistant superintendent of the 
Pennsylvania Water and Power Company, 
says he has already arranged with several 
of the local fellows to drive to the re¬ 
union. Whit says Melvin C. Rose, XIII, 
general plant manager of the Chesapeake 
and Potomac Telephone Company of 
Baltimore City, is one of the gang, and 
Adolph Denbin is another. Your As- 
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sistant Secretary dropped in to see 
Adolph at his office in the Etjuitable 
Building and found he has achieved a 
considerable reputation as a bridge 
player, a designer of unusual building 
foundations, and a mathematician in 
widely differing fields of network analy¬ 
sis, statistics, and more prosaic business 
matters. His regular job is keeping the 
power going for trolley cars and busses. 
Adolph started his engineering work 
with New York Edison and went into 
the electric traction field in 1924. He is 
now assistant superintendent of power of 
the Baltimore Transit Company. 

Harold O. Bixby, II, major. Signal 
Corps, United States Army, is heading 
the corps personnel work from his office 
at the War Department, Munitions 
Building, Washington, D.C. Bix took a 
tour around the world with Mrs. Bixby 
on his way back from his stay of several 
years in Manila. Exciting experiences in 
China, a typhoon and a hurricane on 
shipboard, the outbreak of the present 
war while they were in France, followed 
by an eventful trip home on the Acadia 
are being chronicled by Mrs. Bixby. Bix 
promises to be on hand in June. 

Word has been received from the 
Alumni Office of the passing on Septem¬ 
ber 25 of William A. Snow, I, lieutenant 
colonel in the United States Army 
Ordnance, at Washington, D.C. On be¬ 
half of the Class our sincerest sympathy 
is extended to Colonel Snow's family. 

Maxwell Murray, II, formerly colonel 
of Field Artillery, United States Army, 
has recently been promoted to brigadier 
general and is now located in the Muni¬ 
tions Building, Washington, D.C. An¬ 
other Army promotion, from lieutenant 
colonel to colonel, came to Harvey C. 
Allen who is stationed with the 13th 
Coast Artillery at Fort Barrancas, Fla. 

The December issue of The Review has 
so many 1921 notes besides those we 
listed that we can't resist the temptation 
to mention them. First, the article 
"Flying Up," by S. Paul Johnston, II, 
which constitutes a chapter on heli¬ 
copters from his new hook. Horizons Un¬ 
limited: A Graphic History of Aviation, 
published by Duell, Sloan and Pearce, 
Inc. Paul is with the National Advisory 
Committee for Aeronautics, Navy Build¬ 
ing, Washington, D.C. —" . . . A dis¬ 
tinguished Mexican, the engineer Man¬ 
uel Sandoval Vallarta [XIV, VIII] has 
won a prominent place on the [M.I.T.] 
staff ... a fact that we consider the 
best reply to those who do not know nor 
understand us," is the tribute paid by 
M. Pacheco Moreno in the newspaper 
El Universal of Mexico City. — Willard 
G. Loesch, III, Victor O. Homerberg, III, 
and G. Howard LeFevre, III, attended 
the M.I.T. luncheon at the National 
Metal Congress in Cleveland.—Oliver 
L. Bardes, XV, was elected treasurer of 
the Technology Club of Cincinnati. Rob¬ 
ert C. Dolle, XV, and Merrill A. Youtz, 
V (less saxophone), were present at the 
election. — Victor S. Phaneuf, II, was 
elected vice-president of the Technology 
Club of New Hampshire. Robert W. 
Haskel, II, was among those at the 
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meeting. — Harold F. Stose, XIV, X-A, 
is active in the M.I.T. Club of Toledo.— 
Kenneth B. Skardon, I, is active in West 
Chester, Pa. — Thanks to Gene Smoley 
'19, we learn the new address for Alex¬ 
ander M. MacMorran, II, is Nanaquaket 
Road, Tiverton, R.I. — A new adver¬ 
tiser appeared in the November issue, 
the Starkweather Engineering Company, 
Inc., engineers and contractors for pump¬ 
ing plants, boiler and power plants, 
cooling water and heat recovery systems, 
of 246 Walnut Street, Newtonville, Mass. 
Address communications to Vice-Pres¬ 
ident John B. Starkweather, I. — Last, 
but far from least, the November issue 
carried the regular advertisement of 
Francisco L. Lazo, I, for his firm of archi¬ 
tects and engineers of Mexico City. 

John C. Mahoney, X, and Edward L. 
Young, XIII, have moved a couple of 
stone's throws from each other in West- 
field, N.J. John lives at 688 Dorian Road, 
and Ed at 527 Wychwood Road. Ed must 
have a long trek daily to his job as 
planning engineer in the shipbuilding 
division of Bethlehem Steel at their 
Staten Island yard. —■ Frederick W. Ad¬ 
ams, X, is almost as bad a correspondent 
as we are, but thanks to the active 
Secretary of the Pittsburgh Club, we 
learn that Freddie has moved to 1271 
Beechwood Boulevard in the Smoky 
City. He is the senior industrial fellow at 
Mellon Institute, and we hope his indus¬ 
try is such as to permit a vacation in New 
London next June! 

Other address changes include: Allen 
D. Addicks, X, Security and Exchange 
Commission, 1778 Pennsylvania Avenue, 
Northwest, Washington, D.C.; Captain 
Charles F. Baish, I, 2422 39th Street, 
Northwest, Washington, D.C.; H. du- 
Pont Baldwin, II, Aircraft and Marine 
Specialty Company, 16 East Franklin 
Street, Baltimore, Md.;John W. Barriger, 
3d, XV, Reconstruction Finance Corpo¬ 
ration, Vermont Avenue, Northwest, 
Washington, D.C.; Lieutenant Colonel 
Ralph G. Barrows, I, 605 Federal Build¬ 
ing, Detroit, Mich.; Professor William 
A. Bevan, 247 North Monroe Street, 
Mooresville, Ind.; Dr. Ivan F. Chambers, 
X, 208 Hempstead Court, Charlotte, 
N.C.; H. Seymour Colton, IX-B, 1545 
East 18th Street, Cleveland, Ohio; Sam¬ 
uel T. Drew, I, 165 Pierce Road, Wey¬ 
mouth, Mass.; Roderick K. Eskew, X, 
X-A, 515 East Moreland Avenue, Chest¬ 
nut Hill, Pa.; Robert B. Frost, X, 201 
Commissioner Street, Demopolis, Ala.; 
Frederic J. Grant, XV, Gladding, Mc- 
Bean and Company, 2901 Los Feliz 
Boulevard, Los Angeles, Calif. 

New locations have also been received 
for Edmund 1. Howard, XIII, who has 
left Providence, R.L, after many years, to 
reside at 71 Fairfield Street, Brockton, 
Mass.; Joseph G. Kaufman, X, is at 260 
Roslindale Avenue, West Roxbury, Mass.; 
Leigh J. McGrath, I, Post Office Box 114, 
Aptos, Calif.; Richard McKay, XV, 
Jackson and Curtis, 10 Post-Office Square, 
Boston, Mass.; Maurice Mason X, 318 
Brock Avenue, North, Montreal West, 
P.Q., Canada; Robert F. Miller, XV, 
217 Elm Court, Elizabeth, N.J.; Joseph 
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C. Morrell, II. Apartment 3-B, Chateau 
Champlain, Scarsdale, N.Y.; Max B. 
Pearlstein, I, 176 Harvard Street, Dor- 
chestet. Mass.; Harvey F. Rettew, II, 
4413 Walnut Street, Philadelphia, Pa.; 
William Wald, I, 333 Washington Street, 
Boston, Mass; and Yssel Y. Young, VI-A, 
Kansas Power and Light Company, 8143^ 
Notth Cedar Street, Abilene, Kan. 

See you in June. Please write Ray or 
Cac that you'll be there. — Raymond 
A. St. Laurent, Secretary, Rogers Paper 
Manufacturing Company, Manchester, 
Conn. Carole A. Clarke, Assistant Secre¬ 
tary, International Telephone Develop¬ 
ment Company, Inc., 137 Varick Street, 
New York, N;Y. 

1922 

The dinner of the New York group held 
at the Technology Club on Etecember 2 
was a very enjoyable affair. Thanks are 
due to Bill Mueser, who made all the ar¬ 
rangements, and to George Dandrow, 
who is the current president of the Tech¬ 
nology' Club of New York, and, most im¬ 
portant of all, to H. E. Lobdeiri7, 
Dean, who stayed to grace us with his 
presence after completing other business 
in New York. Thirty-seven of the Class 
attended. The Secretary will send a list 
of those present to anyone who requests 
it. VV'e enjoyed seeing some of the boys 
from the hinterland. After receiving a 
telephone call from Bill Mueser at four 
o'clock in the afternoon, A1 Browning 
jumped on a plane in Washington ana 
arrived in time for the dinner, thereby 
depriving the quartermaster general of 
his co-ordinator of national defense pur¬ 
chases for the evening, which evening 
like all other evenings, A1 solemnly de¬ 
clares, would have been spent on the de¬ 
fense program had he remained in Wash¬ 
ington. King Crofton was there from 
Rochester, Herb Ham from Springfield, 
Mass., Frank Westcott from Attleboro, 
Mass., and George Potter, from Boston, 
dropped in later in the evening. President 
Horn reported in person that he was again 
in circulation in the New York City area 
and is beginning to talk up ideas for the 
1942 reunion. 

A most enjoyable and instructive eve¬ 
ning was spent listening to Lobby’s ac¬ 
count of what the Technology students 
face today in the way of tuition fees, 
financial assistance, scholarship require¬ 
ments, and entrance requirements. A 
lively discussion ensued, and many of us 
reached the inevitable conclusion that, 
had the present-day requirements been in 
effect in 1918 to 1922, we would probably 
have been dropped along the tortuous 
path of our engineering education, had 
we succeeded in crashing the gates in the 
first place. — All present agreed that the 
semiannual New York group dinner had 
become an established tradition, and Bill 
Mueser found himself elected to carry on 
again next spring. 

We encountered Roger Carver at the 
National Metal Congress in Cleveland in 
October. Carver had been with the Ross 
Meehan Corporation in Chattanooga, 
Tenn., and was at the moment on his 
way to Boston to join the staff of the 


General Alloys Company. Tom Berlage 
and Walt Saunders were the only other 
'22 men your Secretary encountered in a 
hurried tour of the exposition hall. — 
O. B. Denison’ll of the Worcester, Mass., 
Chamber of Commerce sent an interesting 
clipping from the Worcester evening 
Gazette of October 16, telling of Ken 
Merriam’s activity as co-ordinator of the 
Civil Aeronautics Authority pilot train¬ 
ing program in the Worcester area. 

We must report the death of C. Wesley 
Manville in the crash of a transport 
plane in Chicago on December 4. Wes was 
general sales manager of the National 
Refining Company in Cleveland, Ohio, a 
position which he accepted last spring. 
For about ten years prior to that he had 
been division manager in St. Louis of the 
Shell Oil Company. He lived at 3120 
Falmouth Road, Shaker Heights, Ohio. 
Through the kindness of Art Meling in 
Cincinnati, the Secretary heard the news 
in time to send flowers from the Class, 
and a letter of condolence has been sent to 
Mrs. Manville. — Clayton D. Grover, 
Secretary, Whitehead Metal Products 
Company, Inc., 303 West Tenth Street, 
New York, N.Y. C. Yardley Chittick, 
Assistant Secretary, 77 Franklin Street, 
Boston, Mass. 

1923 

On December 8 the Class held a lunch¬ 
eon in Boston. The following were 
present; Ed Averell, Horatio Bond, Harry 
Chatto, Bill Gallup, H. B. Golding, 
Frank Haven, Walt Marder, Gerry Put¬ 
nam, and Howard Russell. Russell read 
a note from Archie Williams expressing 
regret that he couldn’t be present. Archie 
is an industrial consultant and has been 
on the instructing staff of Course XV at 
the Institute in recent years. He reports 
that on October 1 he became associated 
with Johnson and Johnson, manufacturers 
of medical and surgical supplies, in New 
Brunswick, N.J. 

I learned indirectly of the sudden 
death of Mrs. Ernesto B. Ledesma on 
October 15. Ernesto is a past president of 
the Technology Club of the Philippines. 
I know he has the deep sympathy of the 
members of the Class. -— Horatio L. 
Bond, Secretary, 457 Washington Street, 
Braintree, Mass. John M. Keck, Assistant 
Secretary, 207 Bloomfield Avenue, Bloom¬ 
field, N.J. 

1924 

Problems of national defense appear to 
be occupying the time of many members 
of the Class. Jack Stanton, after two 
years with Stone and Webster, Inc., is 
now a civilian engineer for the Quarter¬ 
master Corps at the Army Base, Boston, 
covering a large territory from Narra- 
gansett Bay northward. Ellis Jones, Jr., 
for nine years with the Ethyl Gasoline 
Corporation, has been loaned to the 
Kettering Laboratory of Applied Physi¬ 
ology, University of Cincinnati, for 
safety research work. Samuel Shulits is in 
Vicksburg, Miss., at the United States 
Waterways Experiment Station, which 
he describes as probably the largest hy¬ 
draulic laboratory in the world. Si 
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Simonds writes to Charlie Locke '96 of his 
experience in a typhoon on his latest 
trip to China on the S.S. President Coolidge 
when many foreigners were evacuated 
from Chinese ports. Jimmie Wong is lay 
pastor of the Episcopal Church, one of 
the first appointed in Shanghai, and 
conducts Chinese services in the Man¬ 
darin language at St. John’s Cathedral. 

An interesting letter from Anatole 
Gruehr tells the story of the New York 
group as follows: "On Thursday, No¬ 
vember 28, the New York section of the 
Class held a Massachusetts Thanksgiving 
luncheon. We met at the governots’ room 
of the Technology Club, 24 East 39th 
Street. Those present were Roland Black, 
Willard Blaisdell, Tom Bundy, Bill 
Correale, Bill Delehanty, Walt Gress, 
Ray Hamilton, Bill Keplinger, Dick 
Lassiter, Nat Schooler, Greg Shea, Henry 
Shore, John Whittington, Ed Wininger, 
Henry Zeiger, and myself. We received 
letters from Frank Manley, who is lo¬ 
cated in Nyack, N.Y., but happened to 
be on business in Cleveland during the 
week, and from Frank Di Somma, who 
spends his business days in Mineola, 
N.Y. Male MacNaught, who usually 
appears at class functions, also sent word 
he was out of town. The gang enjoyed 
the get-together well enough to ask im¬ 
mediately for a luncheon in January. 

“Bill Sturdy is with the Army now, as 
a captain of the Signal Corps. So is Bill 
Appleton, who is at present assigned to 
the Second Corps Area signal office at 
Governors Island. Bill goes to work daily 
in his ‘civies’ and is allowed to return at 
night to his wife and three children — 
two girls and a boy. —Jules Piland has 
been assigned to the Army Procurement 
Division and can be reached at the Army 
and Navy Club in Washington, D.C. 

"As for myself, I am still with the 
Consolidated Edison Company of New 
York. My youngest chil^ the third, 
celebrated her first one-half-year birth¬ 
day by being allowed to sit in the high 
chair at the family breakfast table. I am 
matching Bill Appleton in number and 
distribution, but he is about six years 
ahead in respective ages. 

"Any ’24 men who are in the New York 
area and who do not receive communica¬ 
tions from me are requested to let me have 
their names and addresses so that I can 
keep them informed about the coming 
events.” — Gruehr’s address is 4 Irving 
Place, New York, N.Y. — Francis A. 
Barrett, General Secretary, 50 Oliver 
Street, Boston, Mass. 

1925 

Charles A. Ross, Captain Art Ross to 
us, was killed with his wife in a crash 
of his private plane last September 30. 
During his leave he and his wife were 
making a plane trip through the South. 
While Art was flying through the scrub 
country of South Carolina, engine trouble 
caused a forced descent, and since there 
was no open space within gliding dis¬ 
tance a crash in the scrub resulted. When 
near-by residents arrived, both Art and 
Mrs. Ross were dead, apparently killed 
instantly. 
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Art entered the Army Air Corps upon 
graduation from the Institute, and spent 
most of his time on various technical 
and supply problems. Most recently he 
was attached to the staff of General 
Brett and went with him to Washington. 
— Coming as it did only a few months 
after our fifteenth reunion. Art’s death 
will strike particularly hard those who 
were there. We all know that the Air 
Corps can ill afford to lose men like Art, 
especially at a time like this. Art and 
his wife had no children. 

Without intention the news this month 
has a predominantly military and aero¬ 
nautical tone. Last week a letter arrived 
from a onetime frequent correspondent, 
Henry Sachs. Under the heading, "A 
Little Gossip for the Class Notes," we 
find the following: "Herein Washington 
they have a postgraduate college, known 
as the Army Industrial College, which in 
the past has trained regular army and 
navy officers in the fields of procurement 
planning, industrial mobilization, and 
economic warfare. The college has con¬ 
tributed much valuable research during 
its one-year course. The authorities de¬ 
cided to run a special course of four and a 
half months last year and include some 
sixty reserve officers with fifteen regu¬ 
lars. We have just been graduated from 
school again. I am glad to say that the 
officers, all of whom were picked from the 
various supply branches of the Army and 
Navy from all over the country, had their 
share of representation from M.I.T., and 
75 percent of that representation was 
from the Class of '25. Our class president 
at the Army Industrial College was a 
regular army officer, Clarence B. Lober 
’25, a lieutenant colonel and one of the 
Army's foremost balloon experts, now on 
duty with the chief of the Air Corps. 

"Captain Frank W. Warburton, VI, 
of the Air Corps Reserve attended also 
and is now on duty at Wright Field, 
Ohio. Captain David H. Wilson'29, 
X\\ Ordnance Reserve, left after gradua¬ 
tion and returned to Back Bay, and is 
now stationed at Watertown Arsenal, 
Mass. — Yours truly, a major in the 
Ordnance Reserve, is sticking right 
around in the ammunition division of the 
office of the chief of ordnance, trying to 
figure the requirements of shells and 
bombs necessary in this ever changing 
program of ours. While lots of other 
Technology men are undoubtedly doing 
things for national defense all over the 
country, it was indeed pleasant to be 
able to have a reunion right here so un¬ 
expectedly and so joyfully.” — May we, 
the Secretaries, express the pious hope 
that when other such unexpected re¬ 
unions take place one of the members 
will take it upon himself to report the 
event as fully and as interestingly as 
Henry has done. 

Art MacLean, who until recently has 
been stationed at the engineer office at 
the Cape Cod Canal, has been trans¬ 
ferred to the office of the chief of engi¬ 
neers at Washington, D.C. We may expect 
such transfers of our military classmates 
in the next year or two, but this sudden 
efflorescence of military titles in the 
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letters and clippings we receive makes a 
marked contrast with the previous fifteen 
years of our graduate life. 

By way of variation we have a civilian 
note: From The Review Office, which in 
turn received it from H. E. Lobdell’17, 
Dean of Students, came an announcement 
card from Gates Burrows, IV, who has 
opened his new architectural office at 
Laguna Beach, Calif. 

Also from The Review Office came a 
clipping from the Newark, N.J., evening 
Ntws of November 13. It was forwarded 
to them by C. A. Clarke, Assistant Secre¬ 
tary of '21, one of whose classmates is 
mentioned in the item. I quote, in part: 
"George F. Chapline, vice president in 
charge of sales of Wright Aeronautical 
Corp., Paterson, resigned ... to be¬ 
come president of the Brewster Aero¬ 
nautical Corp. of Newark and Long 
Island City. Chapline had been asso¬ 
ciated with Wright since 1929, and is 
one of the best known men in aircraft 
engine manufacture in the country. . . . 
Chapline became assistant director of 
sales and service for Wright in 1930. 
He became vice-president in 1935. Born 
in Lincoln, Nebraska, (he) entered . . . 
Annapolis in 1916. After his graduation 
he was selected for training in aviation 
at Pensacola.” 

After returning to Annapolis, and 
spending some time in the Naval Air¬ 
craft Factory at Philadelphia, Chapline 
"was later assigned to M.I.T. for post¬ 
graduate study for a Master’s degree in 
aeronautical engineering." The article 
resumes: "He returned to Annapolis 
again to organize an aviation ground 
school course for midshipmen which was 
made part of the Naval Academy curric¬ 
ulum. In June, 1927, he was commis¬ 
sioned lieutenant commander, and his 
command of Fighting Plane Squadron 
No. 2 was based aboard battleships. 
The next year he was transferred to the 
Navy Department at Washington and 
assigned to the Planning Division of the 
Bureau of Aeronautics. Chapline, who 
lives in Englewood, is a director of the 
First National Bank of Paterson.” — 
Hollis F. Ware, General Secretary, 3 
Aquavia Road, Medford, Mass. F. 
Leroy Foster, Assistant Secretary, Room 
6-202, M.I.T., Cambridge, Mass. 

1926 

A second meeting of the group planning 
the reunion was called late in December 
by the chairman, George Warren Smith, 
and matters were further clarified about 
the program in June. Full details will be 
announced at a smoker meeting of the 
Class to be held at the Graduate House on 
Tuesday, February 18. Members of the 
Class who are in Boston or may be in 
Boston should put this date on their 
calendars. 

Donald King was in town recently 
looking for men for his company, 
the Carbide and Carbon Chemicals 
Corporation. He reported that he ex¬ 
pected to be transferred shortly from West 
Virginia to Texas, where his company is 
building a new plant. — Donald C. 
Hooper has been appointed manager of 


the newly formed market development 
division of the Westinghouse Electric 
and Manufacturing Company. — The 
Secretary heard through Bill Lowell that 
the Guy Frisbies have a new daughter. 

Miss Mary Soroka is in the United 
States Engineer Office in Washington. — 
Dick Whiting is chairman of the Alumni 
Day Committee this year and, if the Sec¬ 
retary’s memory is correct, is the young¬ 
est man ever to be asked to undertake this 
important responsibility. Dick is living 
in Wellesley and is with the patent law 
firm of Fish, Richardson and Neave. — 
James R. Killian, Jr., General Secretary, 
Room 3-208, M.I.'T., Cambridge, Mass. 

1927 

From Washington, D.C., Fred Willcutt 
advises that he is engineer in charge of 
planning in the development bureau of 
the Potomac Electric Power Company. 
Fred married Geraldine Adams of South 
Orange, N.J., in 1934. The Willcutts 
have one son and live at 3110 Rittenhouse 
Street, Chevy Chase, Md. Fred wrote: 
"I saw Joe Hammond ... in Balti¬ 
more. He was up from Annapolis for the 
evening and said he was putting in a year 
with the Navy as a naval reserve. I also 
saw Tommie Knowles. He said that he 
is studying law at night school in Wash¬ 
ington. Can you tie that! ” 

Alf Berle, as reported before, is with 
the United Shoe Machinery Corporation 
in Boston in their research division. His 
work concerns the investigation of and 
negotiation for new inventions submit¬ 
ted to the corporation and is a natural 
after his previous work with the Inven¬ 
tors Foundation, Inc. The inventors of '17 
are told how to turn an invention into 
money in Inventions and Their Management, 
a book coauthored by Alf. — Frank Wise 
is one of the several men in the Army. 
He is a captain in the Ordnance Depart¬ 
ment and is stationed at the Raritan 
Arsenal, Metuchen, N.J. — Don Horton 
is a captain in the Reserve Corps of En¬ 
gineers on extended active duty and is 
assigned as captain, office assistant, chief 
of staff. War Department 6-4. Don is 
married and lives at 714 Dale Drive, Silver 
Spring, Md. 

H. A. Moineau reports that he is still 
in Marlboro, Mass., and serves as secre¬ 
tary and purchasing agent for the Marl¬ 
boro Wire Goods Company. Replying to 
the questionnaire. Ham checks the mar¬ 
ried department, but shuts off my in¬ 
trusion rather quickly by saying, "My 
wife is O.K.” Knowing Ham’s wife, your 
Secretary says, "That’s swell.” Ham re¬ 
ports that he hasn’t seen any of the gang 
for years, except at alumni meetings which 
he has attended with but one exception 
since graduation. Ham’s friends had 
better stop in to see him in Marlboro; it’s 
a great town and you’ll like it. [Secretary’s 
note: It’s also your Secretary’s home 
town.] — K. E. Smith writes from 1533 
Burgie Street, Elizabeth ton, Tenn., where 
he is superintendent of the chemical 
department for the North American 
Rayon Corporation. Ken is not married 
and the only other dope given is, "I hope 
to be at the reunion in ’42, if I'm not in 
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the Army by then." — Red Earle has 
moved to New York from Jamestown and 
was a very welcome addition to the New 
York ’27 dinner at the Technology Club 
on November 29. Red was unable to tell 
where his hair had gone or why. The red 
shock that christened him has gone with 
the wind. It was a terrific shock to all 
those who attended. 

The pike de resistance of the evening 
was the talk given us by Fred Ackerman, 
herpetologist, who had appropriate ex¬ 
hibits there for us. In other words, Mr. 
Ackerman is a snake expert, and he had 
a dozen or so of his friends there to be 
fondled by whoever felt so inclined. 
Among those present were two full- 
grown copperheads. Prexy Jim Lyles 
asked one too many questions and was 
promptly pressed into service as care¬ 
taker for two harmless three-footers. Jim 
was quite poised with the reptiles tying 
knots around his hands, but he quit cold 
when one started up his sleeve. It was a 
very good evening. — Raymond F. Hib- 
BERT, General Secretary, care of Johns-Man- 
ville Corporation, 22 East 40th Street, 
New York, N.Y. Dwight C. Arnold, 
Assistant Secretary, Arnold-Copeland Com¬ 
pany, Inc., 222 Summer Street, Boston, 
Mass. 

1933 

We have two rather interesting changes 
of position to report this month: first, 
that of Leighton Rickards, who for 
some time has been with B. A. F. Hinrich- 
sen selling air-conditioning equipment. 
On December 15, Leight started with the 
Ranger Engineering Corporation in Farm- 
ingdale. Long Island, as assistant to 
the superintendent of plant layout. 
Ranger has just started on a sizeable 
government contract for aircraft engines 
and probably will do quite some expand¬ 
ing, which should keep Leighton busy. 
— Jack Andrews has left his editorial 
position with the McGraw-Hill Publish¬ 
ing Company, where he has been working 
on Factory Management and Maintenance, 
to go with Tite Flex Metal Hose Company 
in Newark, N.J. — We wish Jack and 
Leight the best of luck in their new 
positions. 

We have received an announcement of 
the marriage of W. Clinton Backus, 
XIII-C, to Elizabeth Davis Crawford, on 
the sixth of November in the Stanford 
Memorial Church at Stanford Univer¬ 
sity, Calif. In early December, at the 
Little Church Around the Corner in 
New York City, Marilynn N. Martin 
and Alfred H. Munson, X-B, were 
married. A1 Bruce, V, was married on 
November 2 to Bella Bechard. — Among 
those engaged are Theron C. Johnson, 
VI-A, and Roma Henry of Chelsea; and 
Albert M, Patterson, XVI, and Mary D. 
Talman of Washington, D.C. Patterson 
is now president of the Aeronautical 
Manufacturing Corporation at Buffalo. 

When Professor Erwin H. Scheiri2 
and Professor Floyd E. Armstrong were 
at the Technology Club of New York, 
we saw a few of the fellows and gleaned 
the following: Asa Jewell is still with 
Therese Worthington Grant (the food is 


good — stop in sometime); George Ropes 
is still with the Acme Fast Freight Co. 
I. Harry Summer is now retailing with 
the Lerner shops and has been doing 
quite some shifting around. We saw Jim 
Merrill, too; he’s with the Consolidated 
Edison Company of New York, Inc. 

Your Secretary received a note from 
Bill Huston the other day. He is still 
with the Oxford Group and expects to 
spend most of his time this winter at the 
Moral Rearmament headquarters in the 
Mayflower Hotel, Washington, D.C. — 
We also received a note from Bob Forbes, 
who wanted to know what happened to 
all of the results of the questionnaire 
sent out at the time of our five-year 
reunion. We have worked over it and 
still hope to get it out soon. —-Thanx 
for the mail! — George Henning, Jr., 
General Secretary, Belmont Smelting and 
Refining Works, Inc., 330 Belmont Ave¬ 
nue, Brooklyn, N.Y. Robert M. Kim¬ 
ball, Assistant Secretary, Room 3-104, 
M.I.T., Cambridge, Mass. 

1935 

Lars Sjodahl has recently become a 
chemist for the Curtis Publishing Com¬ 
pany, Philadelphia, Pa. The work fits 
in well with his previous experience as a 
chemist on ink paper and synthetic rub¬ 
ber rollers. Lars reports that Ed Hoffman 
is doing well running his own business, 
Superior Chemical Products Company, 
Inc., makers of cleaners, insecticides, and 
so forth, in Philadelphia. Nix Dangel 
provides the latest in marital news. He is 
to wed Sarah Levenson. Nix has been 
doing research work on virus problems 
at the Harvard Medical School. 

Quite a number of the fellows are going 
into the Army and Navy these days. 
Here are a few: Tom Blair, first lieuten¬ 
ant, Fiftieth Signal Battalion, Fort Sher¬ 
idan, Ill. Joseph Colby, captain. Ord¬ 
nance Department, Aberdeen Proving 
Ground, Md.; Walter Green, Jr., Rad¬ 
ford Ordnance Works, Radford, Va.; 
Robert Sutherland, Jr., lieutenant. Bu¬ 
reau of Ships, Navy Department, Wash¬ 
ington, D.C. 

Brooks Morgan has been transferred 
by Shell Oil Company to their refinery 
in Norco, La. Albert deRoode is now 
with the Liberty Mutual Insurance 
Company in Atlanta, Ga. —Some of 
you fellows will have to get busy on the 
letter writing. — Robert J. Granberg, 
General Secretary, care of W. C. Voss, 9 
Old Town Road, Wellesley Farms, Mass. 
Richard Lawrence, Assistant Secretary, 
111 Waban Hill Road North, Chestnut 
Hill, Mass. 

1938 

We feel we must apologize to you for 
referring you in the January issue to the 
class notes of ’39. All that cheap chatter 
about Tech Cabin and Phoebe B. Beebe — 
poor Phoebe — seemed to give a dis¬ 
torted picture of what was actually a 
nice, quiet week end. Of course, what 
really provokes us is the crack about 
your Assistant Secretary. And it seems to 
be continuing, for they’re spreading 
rumors about him all over Boston. But, 


being impartial judges, we are quick to 
deny anything the ’39 Secretaries are 
likely to say. 

Having disposed of that, let’s get to 
some reliable news. Archie Main re¬ 
cently announced his engagement to 
Beatrice Talcott of Talcottville, Conn. 
She has been studying at Columbia 
University. Archie is working as a naval 
architect with Gibbs and Cox in New 
York, though we understand he may 
soon transfer to Bath, Maine. Dorothy 
Helen Rich, also of Connecticut, is en¬ 
gaged to Frank Wardwell. Frank is 
president of the Massachusetts Junior 
Chamber of Commerce, while Miss Rich 
has been active for several seasons in 
summer theatre work in Boothbay, 
Maine. 

Jay AuWerter has deserted the Tudor 
City boys, we understand, and is soon 
(late spring we suspect) to desert the 
bachelors’ ranks. Ida Marguerite Arm¬ 
strong, who was formerly of Erskine 
Junior College, is the girl. Jay is still 
working on the editorial staff of Aviation 
magazine. Another Chi Phi to take the 
step is Jim Emery. His engagement to 
Jule Trelease of Montclair was recently 
announced. Jim is with the American 
Transit Association. Other engagements 
include those of Allan Schorsch to Carol 
Ann Tilles of New Rochelle, and Mai 
Ellison to Jean Norcross of Watertown. 
Greer Ellis, who is still doing special 
work w’ith Professor Alfred V. de Forest 
’ll at the Institute, has become engaged 
to Ruth Williams of Washington, Conn. 

Fred Kolb, who went all the way to 
Chicago during the Christmas holiday — 
we wonder why, or should we say Wil¬ 
mette and not have to guess — gives us 
some news: Peer Cody has finished his 
master’s thesis and is now in Virginia 
working in the nitrogen division of 
Solvay Chemical Company. Peer worked 
all summer at the institute after his 
year’s teaching job at Northeastern Uni¬ 
versity. Dave Acker, also Course X, is 
making shoe cement, or working on that 
problem, with the B. B. Chemical Com¬ 
pany. Dave, you remember, was the 
lucky fellow who was married last July 
to the former Marion Bachelder. He went 
to work with B. B. after finishing a 
study of oil-drop combustion for Hoyt C. 
Hottel’24, Associate Professor of Fuel 
Engineering, at the Institute. 

Classmates will hear with sorrow that 
John Phillips, X, has contracted mercury 
poisoning. We understand that he is 
heading for a complete recovery. — 
Charlie King was said to be in Boston 
recently on vacation from his job with 
the M. W. Kellogg Company in New 
York City. Clifford Graves has forsaken 
the strictly professional side of chemical 
engineering and is now in Mexico where 
he has been reporting the presidential 
election. How about some private dis¬ 
patches, Cliff? — We hope for more 
news as soon as Bergeson sends us his 
new address. — Dale F. Morgan, Gen¬ 
eral Secretary, 55 Pennsylvania Avenue, 
Mount Vernon, N.Y. Richard Muther, 
Assistant Secretary, IBO Elgin Street, 
Newton Centre, Mass. 
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MANHATTAN 

and Elevator Belts 

Mildew-proof, tough yet flexible, MANHATTAN Conveyor Belts 
stand up to overloads and overwork. 

Wet or dry, hard or raspingly abrasive—whatever you have to 
move unfailingly at a steady pace, calls for MANHATTAN 
Conveyor or Elevator Belts. These two illustrated above are part 
of the MANHATTAN equipment on a large-scale operation taxed 
to capacity by neighboring construction work. 

The Grenadier Elevator Belt is 50 ft. between centers, while 
the 18" Condor Conveyor Belt is 216 ft. long. With three other 
MANHATTAN Conveyor Belts, they handle 600 tons per hour, 
often for 16 hours and day after day. One belt nms under water 
continuously. 

Consult MANHATTAN Engineers for the size and type of belt 
to fit the task. 
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T his is the EACE of the most 
accurate commercial clock in the 
world . . . the 1,000-cycle clock con¬ 
trolled by the General Radio Type 
C-21-HLD Primary Standard of Fre¬ 
quency. This clock is used to compare directly the accuracy 
of the primary standard with the generally available standard 
time intervals obtained from astronomical observations and 
transmitted at frequent intervals by U. S. Naval Radio Stations 
to all parts of the world. 

From these time signals the user of the G-R Primary Standard 
of Frequency can conveniently and accurately check the opera¬ 
tion of the frequency standard. 

The G-R Standard, in its elements, consists of a 50-kc piezo¬ 
electric oscillator with very accurate temperature control; several 
frequency dividers controlled by the oscillator; the clock driven 
at 1,000 cycles; an oscillator control panel; an a-c power supply 
and a terminal board. 

Although the standard is an extremely accurate timekeeper, 
its primary use is a generator of radio and audio frequencies, 
the exact frequency of which is known with considerable 
accuracy. With suitable auxiliary interpolation and measuring 
apparatus, the direct precision measurement of any frequency 
in the audio or radio-frequency spectrum is possible. 

A large number of G-R Primary Standards of Frequency have 
been sold to educational, commercial and governmental or¬ 
ganizations throughout the world. These standards are accurate 
enough to be used in such delicate scientific experiments as the 
determination of the force of gravity, the speed of light and the 
time of flight of bullets where measurements of the highest 
accuracy are necessary. 

In the General Radio laboratories the bench of each engineer 
is provided with terminals from which the worker may obtain 
frequencies from a central Primary Standard of Frequency. Use 
is made of this standard in the design, manufacture and calibra¬ 
tion of many G-R instruments. 

The G-R Primary Standard of Frequency is not a scientific 
tool demanding the constant attention of an engineer ... it 
is a workaday instrument which runs for years with only slight 
attention and it can be used for precise frequency measurements 
by unskilled technicians. 
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